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Imagine six seoks, front (ow, center. 


At Mercury, we believe you should enjoy 


Imagine Your solt Ur ۸۶ Mor MM (2 yourself on the way to enjoying yourself 


That's why we ve created cars like the new 


Mercury Grand Marquis 


Grand Marquis with the PrecisionIrac™ suspension to make sure your guests enjoy the journey. For 
system, to give you improved handling and an even more information, call 1 800 446-8888 or visit 
smoother ride. We also made it incredibly luxurious our web site at wwrwmercuryvehiclescom. 


MOST MEETINGS ARE SAVED BY SOMEBODY PULLING SOMETHING FROM 
THEIR BACK POCKET. LIKE A COLOR PRESENTATION. 


With its 640 x 240 pixel color screen, the new HP 620LX lets you do everything in color: 


send e-mail, surf the net, create spreadsheets, give compelling presentations. Wherever, 


HEWLETT" 
PACKARD 


U 


whenever. www.hp.com/handheld 


THE NEW HP 820LX COLOR PALMTOP PC 
Extra-wide 256-color display F 
Pocket PowerPoint” with SVGA PC-card* 
16MB memory 
Voice recorder with closed-case recording 
Month-at-a-Glance (exclusively from HP) 

E-mail & Internet access via Type || PC card modem” 
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8 WHAT'S NEW 
Videoconferencing with 
arobot; billiard players' 
power bridge; well-heeled 
running shoe; power- 
packed subnotebook; smart 
cruise control for cars. 


6 LETTERS 


76 FYI 
How a barcode 
works; love scents 
for giant pandas. 


92 LOOKING BACK 


SCIENCE & TECHNOLOGY 


19 Science & Technology Newsfront 


Round-the-world ballooning; pirate’s prize. 


48 Allinthe Family A caring 


couple offers research chimps 
a comfortable place to retire. 


70 Winter Olympics Our viewers’ 
guide to the technology behind 
the winning performances. 


HOME TECHNOLOGY 


28 HomeTechnology Newsfront Home-building contest: 


insulated concrete's a winner; radon update. 


ELECTRONICS 


monitor: the nearest wall? Super Bow! 
grandstand computing. - 


54 Sorting Out Cellphones 


Here’s how to break through the 
static and choose the best phone. 
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AVIATION & SPACE 


40 COVER STORY Rocket Planes 
Reusable launch vehicles could 
hoist satellites and transform 
global travel. 


۶ 62 Braking for Mars Survevor sees 


blue sunsets and other martian wonders. 


+ AUTOMOTIVE 


23 Automotive Newsfront Bullet-proof Bimmer; 
y lithium-ion electric-car battery pushes the envelope. 


52 Running on Air Experimental nonpolluting vehicles 


run on nitrogen—air' s main component. 


64 Full-Size Face-Off We road-test 
the five freshest and most ambi- 
tious size-40-large American 
sedans on the market. 


COMPUTERS & SOFTWARE 


ld 30 Computers & Software Newsfront Java's bad 


brew; virtual orchestra; gargantuan drives. 
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CREATE ALL YOU WANT. x 
YOU'VE GOT THE CAPACITY. 


Each 100MB Zip disk is M 
equal to 70 floppies. 


: s , 


ndor.” The world's largest cargo plane. — eo 


You need big cargo space on your computer these days. Certainly more than hard drives or 
little floppies can offer. Todays multimedia software just fills them up too fast. But a Zip 
Built-In” drive gives you unlimited space. And the 100MB Zip disks can handle whatever big 
nasty file you throw at it. So if youre computer shopping, look for the Zip Built-In logo. It 


says you've got the capacity to create more, share more, save more, do more. www.iomega.com 


ZIP DRIVE. THE CAPACITY TO DO MORE. 


$ : 


T s 
A42 Packard Bell. 


SONY. 
ICRON 


ELECTRONICS mw 


Already have a PC? 
© Pawerbomputing Get a Zip external. 


Get a Zip drive. Or the new 


02. 0 
UNISYS | ZipPlus™ drive that works with 


Introducing Zip Built-In. | either SCSI or parallel ports, 

0 HITACHI F has an amazingly small power 

supply, and comes with cool‏ | فی س 
—— یر notebook or desktop PC gives SIEMENS‏ 


you unlimited capacity to store, NIXDORF 
back up, and share tons of stuff. 


With over 10 million out there, 
Zip is the standard in high- 
capacity removable storage. 


Not only are they built into 
these leading computers, you'll 
also find them in homes, schools, 
businesses, and service bureaus 
across the country. 
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All other trademarks are the property of their respective holders. 
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FROM THE EDITOR-IN-CHIEF 


Twenty-First Century Rocketeers 


AS NASA CONTINUES TO EXPLORE THE deepest reaches of outer space, a handful 
of private entrepreneurs are focused on the exploitation of a closer target. Their space 
race is a pioneering effort to develop inexpensive, reusable launch vehicles (RLVs) 
that can whisk small satellites into low Earth orbit. Someday, these spacecraft may 
ferry packages—or passengers—around the world. 


Private efforts to gain cheap, quick, and easy access to space are reminiscent of 


the early days of aviation, with its “daring young men and their flying machines." 
There's even a $10 million jackpot to the first nongovernmental team that launches 


people 62 miles into space twice consecutively—and returns them safely. 


It’s not all barnstorming bravado. Agile RLVs are serious business for the likes of Motorola and others that plan to 


ring the planet with communications satellites. Just as moving the mail helped bring flying of age earlier this century, 
wireless communications seem likely to put a practical spin on space travel in the next millennium.— Fred Abatemarco 


HOW TO CONTACT US 


Address: 2 Park Ave., 


New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader@ popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters@popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci(2 popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address, please write to: 
Popular Science 

P.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

Web: www.popsci.com/subscribe 


POPULAR SCIENCE ONLINE 
Visit our World Wide Weh site at 
www.popsci.com 

Or check us out on AOL at 
keyword: popsci 
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potential causes of frog deformities. 
The study indicates that salamander 
eggs exposed to normal levels of 
ultraviolet radiation are far more 
likely to die, or hatch with deformi- 
ties, than shielded eggs. 


New Take: Old Concept 


IT'S NOT NEW! Husqvarna's hover- 
ing trimmer [“Best of What's New,” 
Dec.] appears to be a recycled ver- 
sion of The Flymo hovering trim- 
mer that I purchased new in 1977. 
I still use it regularly. 

Gordon J. Jahnke 

Appleton, Wis. 


While the concept of a hovering 
trimmer is a few years old, Husq- 
varna's models incorporate a design 
that is significantly different from 
that of any previous trimmer. But 
Husqvarna isn't trying to beat out The 
Flymo: Both companies are owned 
by Swedish-based Electrolux Inc. 


Shades of Bucky Fuller? 


THE “ECO HOME” [Oct.] is very 
similar to the Dymaxion Wichita 
House designed by Buckminster 
Fuller in the late '40s. The largest 
Ecolodge is partitioned in pretty 
much the same manner as the 


Dymaxion. One major difference: 
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More Frog Perils 


YOU MIGHT BE interested in recent 
developments in my research, since 
it was discussed as part of "Frogs in 
Peril" [Dec.]. Analysis of the frogs 
with missing limbs clearly indicates 
amputation rather than developmen- 
tal deformity. We now think it's the 
tadpoles themselves that are caus- 
ing this deformity! When tadpoles 
become crowded or food becomes 
scarce, they nibble on one another. 
This nibbling can escalate to the 
point where they remove limbs and 
eyes and cause other damage. Such 
tadpoles often survive through 
metamorphosis. Every single kind 
of deformity that has been reported 
from Minnesota and elsewhere 
(except for multileggedness, which 
our evidence indicates is caused by 
trematode infestation) can be gener- 
ated in the lab by raising tadpoles 
under relatively crowded conditions. 
Harmful chemicals may be out 
there, but the kinds of abnormal 
frogs described in this article proba- 
bly have nothing to do with that. 
Stanley K. Sessions 
Oneonta, N.Y. 


In other news on this story, a study 
recently published in the Proceedings 
of the National Academy of Sciences 
offers additional evidence of the 
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YOUR ARTICLE, which rated four- 
door sedans, clearly says that the 
Honda Accord EX is the best deal 
going in family sedans. But the 
Chevy Malibu beat the Accord in 
16 of the 30 comparisons, because, 
for example, it has higher fuel econ- 
omy, standard ABS, more interior 
room, more trunk volume, and the 
big one: It costs $5,185 less. 
Lon Barber 
Thompsons Station, Tenn. 


POPULAR SCIENCE’s automotive 
ratings are based not only on mea- 
surements of performance and 
roominess, but also on other subjec- 
tive aspects of each car’s “persona- 
lity”: Is it responsive and fun to 
drive? Does it feel safe, predictable, 
and well made? Are the materials 
tasteful and high in quality? We 
weigh a long list of variables, not 
merely statistics. 


What’s Watt? 


I HAVE A question about your arti- 
cle "Is the TV Turned Off?" 
[Electronics Newsfront, Oct.]. Isn't 
a watt already a rate of usage that is 
different than a watt-hour? 
Kevin Flanagan 
St. Louis, Mo. 


Units in watt-hours require multi- 
plying the unit “watts” by the num- 
ber of hours in a specific time period 
(like the number of hours in a day, a 
month, and so on). The chart print- 
ed alongside this article should read 
“watts” and not “watts per hour.” 
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The Ecolodge is mainly wood while 
the Dymaxion is all metal. The 
Dymaxion Wichita House will be 
displayed at the Henry Ford Muse- 
um and the Greenfield Museum in 
Dearborn, Michigan, this year. 
Stephen Lang 
Toms River, N.]. 


The Dymaxion Wichita House and 
the Ecolodge may look similar, but 
they are significantly different, says 
the design director of the Ecolodge, 


Bob Galbreath, who loosely based its 


external design on a 2,000-vear-old 
Mongolian structure called a yurt. 


Again unlike the Ecolodge, the Dyma- 


xion was designed to be modular. 
Further, most of the energy-saving 
technologies built into Ecolodge, 


such as solar panels and composting 


toilets, didn’t exist during Fuller’s 
time. An image of the Dymaxion 
House and a few film snippets of 
Fuller himself are available at www 
.wnet.org/bucky/ house.html. 


Honda Discord 


YOUR ARTICLE "Head of the Family" 
[Oct.] sang the praises of the Honda 
Accord but devoted only a few token 


paragraphs to the Chevy Malibu, 
Ford Taurus, and Toyota Camry. In 
the table comparing the cars' fea- 
tures, the four cars are virtually 
indistinguishable. Next time, let's 
review the other cars as well. 
Kevin Miller 
millerk@ix.netcom.com 


INTRODUCING THE 

1998 PoruLAR SCIENCE 

Sport-Utility Buyer’s Guide, 

the essential starting point for an informed SUV 
purchase. Our veteran crew of drivers takes you 


behind the wheel for exclusive road tests of 42 


pe new sport-utility vehicles. Get a copy at your news- 
2 5 | stand today, or call 800-448-8082. For more in- 
= 3| formation, visit our Web site at www.popsci.com. 


ATS NEW, 


EDITED BY SUZANNE KANTRA KIRSCHNER 


Satellite Art 


EVER WONDER WHAT your city or state looks like — 44 ۶ 
from a spy satellite's vantage point? Compiled 1 E , E : 
from 432 satellite images captured with i او‎ 
30-meter resolution, this poster is the first 
publicly available high-resolution satellite 
mosaic of the United States. Posters of indi- 
vidual cities and states are also available. Price: 
$30 (28 by 40 inches), $25 (20 by 28 inches). 
M-SAT Corp., 12003 Nebel St., Rockville MD 20852. 


Television Robot 


i 


THE COMPLETE PC card is a cellular phone—and a modem. To make 
a voice call, the Type III PC card uses a laptop's integrated 
microphone and speakers. Included are an EarSet, a mi- 
crophone/speaker that plugs into the external minijack 
for private conversations; and an adapter for land lines. 
Price: $499. GlobeWave Inc., 218 Rte. 17 N., Suite 202, 
mh» Rochelle Park NJ 07662. www.globewave.com 


IF YOU CAN'T make it to a 
meeting, Telbot LTX could 
go for you—and let you 
"attend" virtually as well. 
Your face appears on the 
unit's TV screen. With its 
sound-location system, the 
monitor/camera pivots to- 
ward the speaker's voice, 
mimicking a turning head. 
With a feature called Di- 
rect-i, you can even look 
around the room and make 
eye contact with other at- 
tendees. Price: $13,900. 
Telbotics Inc., 317 Ade- 
laide St. W., Suite 504, 
Toronto M5V 1P9 Canada. 
www.telbotics.com 


Making a Switch 


CANON'S XL1 is the first digital video camcorder/camera 

to accept interchangeable lenses—all Canon XL video 

and EOS 35mm camera lenses. With a gyro sensor to 

detect vibration and a motion vector to examine the 
image after it is received by the 3-CCD pickup, the new 
image-stabilization system lessens shake at high GER a 
magnification. Price: $4,699. www.canondv.com | ae 2 
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Virtually Surrounded 


WHEN DO THREE speakers sound as good as 
six? When they are MediaTheater speakers, 
the first to incorporate Virtual Dolby Surround 
circuitry. Virtual Dolby Surround electronically k 
simulates a center channel of audio, so dia- 
logue is anchored around the display. And it 
also conjures the presence of two surround 
speakers, so that sound seems to emanate from 
behind you. Price: $349. Boston Acoustics, Se 
300 Jubilee Dr., Peabody MA 01960. 


Laptop Workstation 


THE LAPDOG carrying case unfolds 
in seconds to become an in- 
stant laptop workstation. Non- 
slip surfaces hold the computer 
in place while padded pockets 
provide storage space for acces- 
sories. Price: $130. Shaun 
Jackson Design, 301 Golfview 
Lane, Ann Arbor MI 48103. 
www. sjdesign.com. 
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1997 Chevy Blazer turning stability claim based on USAC-certified dry lateral acceleration test. 1997 Ford Explorer braking comparison based on USAC-certilied dry testing of 60-0 braking. The ABC's اہ‎ Safety: Air bags. Buckle up. Children in back. 


Ld ”سے‎ 


Got a craving for adventure and luxury? Treat yourself to the new 


Subaru Outback” Limited. On the outside, this unique Al Wheel Drive 


vehicle is more than a match for the competition, holding a turn 


better than a Blazer and braking better than an Explorer. Inside, the 


Limited offers deliciously decadent comforts like soft leather seating, 


woodgrain patterned trim and - count 'em - two sunroofs. To set a 
g | g 


taste of The World's First Sport-Utility Wagon , see your Subaru dealer, 


3. 30 Weit 
Ihe New Outba 


ck Limited call 1-800-WANT-AWD or visit our website at www.subaru.com 


SUBARU. نے‎ 
The Beauty of All Wheel Drive 
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Cheaper Faxes 


FIRST, THE INTERNET let you pay only local-access costs for 
long-distance messages. Now, you can save money on faxing, 
too: Panasonic's Internet Fax is the first machine equipped 
with software and hardware for direct connection to the 
Internet. Faxes can be sent directly from any computer, on 
or off a network, by entering the recipient's e-mail address. 
Faxes sent to another Internet Fax can arrive as e-mail or 
paper. Price: $4,695. www.panasonic.com/internetfax 


Space-Saving 
Darkroom 


MEASURING a mere 30 by 
60 by 38 inches, the Small 
Desk Zig can process 
prints up to 20 by 24 
inches. The trays are 
stored on the left side 
and slide out one at 
a time for each stage 
of film processing. 
Drips are caught by a 
sink as the trays are 
moved. Price: $8,500 
for stainless steel, 
$35,000 for plastic. 
Ziggy Zig Photogra- 
phic Studio Systems, 
51 Lispenard St., 
New York NY 10013. 


Net 'Tenna 


ATTACH THE Mobile In- 
ternet Antenna to your 
laptop's serial port, and you 

can wirelessly receive e-mail alerts, news, weather, sports, 
and stock quotes. The laptop powers the 4.5-ounce device 
and stores incoming data. When the laptop's power is off, 
the antenna can run for as long as 10 days on a rechargeable 
nickel-cadmium battery and store as much as 1MB of infor- 
mation. Service plans for the $129 device start at $6 per 
month. www.airmedia.com 


Reviving a Classic 


BMW REVISITS A classic theme with the Z07 roadster, an all- 
aluminum concept car based on the BMW 507 roadster, pro- 
duced in limited numbers between 1955 and 1959. The 7 

is constructed with an aluminum space frame and aluminum 
body panels. The suspension is adapted from current 5 and 7 
Series models, with a V8 engine and six-speed manual 
transmission. BMW has not decided on whether to 
put the 707 into production. 
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TIRED OF RUNNING sepa- ^] 
rate wash loads for normal 

and delicate items? Hitachi 

sells Pocket Wash washing 

machines with mesh pock- " 
ets built into the drum to 

keep delicate items sepa- tr 
rate and safe from the nor- 
mal wash load. Hitachi 
claims it not only increases 
convenience but saves 
water and detergent. At 
present, the machine is 
available only in Japan. 1 


Easy Rider 


STOPPING AT A light can be 
dangerous for diminutive mo- 
torcyclists, because they may 
not be able to plant both feet 
firmly on the ground. Now, the 
Yamaha V Star makes cycling a 
safer, with a 25.6-inch 
seat height, the lowest of " 
any motorcycle. The bike 

is powered by a 40-cubic- 

inch V-Twin engine. It 

also has a 4.3-gallon gas à 
tank, the largest capacity 
in its class. Price: $5,899. d 
www.yamaha.com 
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Take Note 


THE NEXT TIME you enter information into your computer, it may be 
with pen and paper. The Crosspad's pen emits a signal as you write 
or draw. The tablet, concealed beneath a pad of paper, uses the sig- 
nal to record stylus movements. Download your notes via your PC's 
serial port to view 
them. You can save 
them as a graphic, 
or use handwriting 
recognition to cut 
and paste your notes 
into a word proces- 
sor. Price: $400. 
www.cross-pcg.com 


Smart Cruise Control 


TOYOTA IS OFFERING what it touts as 
the first mass-produced car with radar 
linked to the cruise control. Mounted 
in the front bumper, the radar sensor 
scans the road and adjusts control so 
the car doesn't creep up on the vehi- 
cle ahead. The feature is currently 
offered as an option on the Celsior, a 
luxury model available only in Japan. 
Toyota will consider incorporating the 
sensor into future overseas models. 
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Portable with More Power 


A FEW INCHES larger than other subnotebooks, Mitsubishi's 
Amity CN makes room for more comfortable keyboarding—and 
more power. The 2.4-pound portable measures 9.3 by 6.7 by 
1.34 inches and features a 133MHz Pentium processor, 16MB 
RAM, and a 1.2-gigabyte hard disk. ۸ 7.5-inch LCD screen 
and a roomy keyboard make this subnotebook easy on your 
eyes and fingers. Price: $1,995. www.mitsubishi-mobile.com 


Shock Value 


YOU CAN ADJUST the damping level of a conventional bike's 
shock absorbers from hard to soft, but that rarely results in a 
smooth ride. Using piezoelectric material, the ACX shock con- 
troller is the first to provide continuously variable damping. E 
۸ sensor monitors the movement of the shock piston 50 times TOM 
per second. If the piston moves rapidly, typically from high- 
speed impacts when running 
over bumps, maximal damping is 
applied. When the piston moves 
more slowly, as over a smooth 
surface, less damping is used. 
Available on K2 Bike's Pro-Flex 
Smart Shock series, from $2,249 
to $4,000. www.acx.com 
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Battery 


Control 
electronics 
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Magnet sensor 


Piezoelectric 
material — 
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| Publish, You Publish 


CREATING sophisticated docu- 
ments usually means enduring the 
steep prices and learning curves 
of desktop publishing. But i pub- 
lish lets you drag and drop your 
content onto its refined layouts, 
automatically sizing and position- 
ing text, photos, and graphics. 
Version 2.0 instantly converts 
documents to Web format, too. 
Price: $99 (for Windows PCs). 
www.design-intelligence.com 
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Custom-Fit Tarps 


TARPS AND OTHER covers usually have reinforced holes, or 
grommets, spaced every 12 to 18 inches apart—not necessarily 
in convenient places. The Tarpklip attaches anywhere to pro- 
vide a firm hold where you need it. Price: $7 for six. Three D 
Products, Box 590023, Fort Lauderdale FL 33359. 


Snappy Printer 


LEXMARK'S 7200V Color Jetprinter is more than a six-color 
inkjet printer with 1,200-dpi resolution: 
It also has an. image-capture device from 
Snappy built in, so you can cable a cam- 
corder, digital camera, or VCR to the 
printer to capture still frames quickly 
for immediate printing. The 7200V 
works with Windows PCs and retails 
for $499. www.lexmark.com 
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Steps 
THE SUCCESSOR to Honda's 
P2 humanoid robot [What's 
New, June '97], the P3, is 1 
more coordinated. Stand- 
ing at about 5 feet, it 
adds 3-D vision to 

move more indepen- 
dently, correcting its bal- 
ance while changing 
direction. The P3 is dex- 
terous enough to climb 
through a manhole cover 
and it is stronger than a 
human—so it could be of 
service in a nuclear power 
plant or medical facility. 


Beauty and Billiards 


THE TAKTIX BILLIARD bridge offers many cue-positioning 
possibilities: The spade-shaped projections let players rest 
the cue atop or between the prongs. The $37 bridge comes 
in silver, gold, black, and blue. Design Design, 2187 New- 
castle, No. 202, Cardiff by the Sea CA 92007. 
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At Intel, were devoted to the development 


of young minds as well as technology. Which is 
why we promote science, math and technology 

literacy through programs such as the Intel 
d International Science and Engineering Fair (ISEF). 
i The Intel ISEF gives students opportunities 


to find innovative solutions through applied 
j science. We think of it as research and development 
on the most important level—the human one. 


h Find out more about Intel's educational programs at 
www.intel.com/intel/educate. 


i intel. 


© 1997 Intel Corporation. The Computer Inside." 


Guided Drilling 


NEWER HAND DRILLS incorpo- 
rate spint levels—but those 
levels are limited to horizontal 
and vertical drilling, so they do 
not help when working in other 
positions. Now, the Drill Guide 
lets you copy any given 
angle with its adjust- 
able bracket. Price: 
about $25. Ciro 
Products, Box 

1432, Hickory NC 
28603-1432. 
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Paging Pilot 


NO NEED TO carry your 
Palm Pilot personal digital 
assistant and a pager. Now, 
a pager card replaces a 
panel on the back, adding 
2MB of extra storage and 
only a few millimeters in 
thickness. The $169 card 
is powered by the Pilot's 
battery—even when the 
unit is turned off. 
www.palmpilot.com 


No Mousing Around 


WITH LOGITECH'S TrackMan Marble GX, you can use your thumb 
and forefinger to achieve greater precision than with traditional 
single-finger-operated trackballs. A laser-like beam illuminates 
dots on the trackball's marbleized surface; a sensor uses the dots 
to track motion. Scroll and zoom in any Windows 95 applica- 

tion with the click of a button. Price: $100. www.logitech.com 
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A LOW PROFILE and large head- 
and taillights set a sporty tone 
for the 1998 Alero coupe and 
sedan. Oldsmobile's challenger 

to the Honda Accord and the 
Toyota Camry, the Alero features 
an Aurora-inspired two-tone inte- 
rior highlighted by wrap-around 
rear seats, which 1ncrease the 
feeling of spaciousness. The 
Alero is offered with a choice 

of four- or six-cylinder engines. 
Price: about $20,000, depending 
on options. www.oldsmobile.com 
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one that offers 100% 
more high beam illumi- 
nation than our previous 
headlamp. We created a 
chassis/body unit with 
37% more torsional 
stiffness and 46% more 
bending rigidity. The 
benefits are athletically 
agile handling and fewer 
squeaks and rattles. 

We made huge gains 
by conducting computer 
simulations. After experi- 
menting with numerous 
variables, we were able 
to produce an all-new 
aluminum, 2.7-liter 
V-6 that generates 
200 horsepower—24% 
more than our previous 
base engine. And more 
power per liter than any 
other regular-fuel V-6 
available today. Yet this 
advanced engine returns 
10% better fuel economy* 
than the previous design. 
Of course, if you really 
thirst for power, you can 
opt for the Intrepid ES, 
which is equipped with 
a 225-horsepower, 
aluminum, 3.2-liter V-6. 

We took cab-forward 
design a big step forward 
as well. Consequently, 
the new Intrepid offers 
a roomy interior, an 
excellent view of the 
road and a larger trunk. 

Number for number, 
system for system, the 
percentages are stacked 
in Intrepid's favor. 


utilize this advanced 
digital technology. 

The benefits are many. 
We can make sure every 
part mates precisely with 
every other part. We can 
test thousands of design 
iterations before making 
a final decision. We can 
build a much better car. 

For example, the new 
Intrepid has a computer 
network that allows 1009 
faster data transmission 
between components 
than the previous 
Intrepid. This helped us 
optimize many electronic 
functions, ranging from 
engine operation to 
cabin climate control. 

We tested numerous 


headlamps and chose 


In 1993 we changed 


everything. Dodge 
became The New Dodge. 
The New Dodge became 
Intrepid. And change 
became the constant. 
Now we're changing 
everything again. We're 
introducing an all-new 
Dodge Intrepid. And, 
perhaps even more 
significantly, an all-new 
way to create cars 
that we call the Cyber- 
synthesis" process. This 
system makes it possible 
to electronically design, 
assemble and test an 
automobile before any- 
thing is built in metal. 
And the new Dodge 
Intrepid is the world's 
first automobile to fully 
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Intrepid R2 The New Dodge 
For more information, call 1-SOO-4-A-DODGE or visit our Web site at www4adodge.com 


“21 EPA est. city m.p.g. Always use seat belts. Remember a backseat is the safest place for children 


Zoo 'Bots 


EIGHT ROBOT ANIMALS and more than a dozen hands-on ac- 
tivities demonstrate how animals move in The Robot Zoo ex- 
hibit. Youngsters can learn about biomechanical processes, 
such as how a chameleon changes color and how a fly walks 
on a ceiling. Two identical versions of the exhibit, currently 
at the Fernbank Museum of Natural History in Atlanta and 
the Berkshire Museum in Pittsfield, Massachusetts, will 
travel for the next five years. Admission costs $6 (adults). 
۷۷۷۷۷ 9. 0 " 
P 


From Sputnikto Mir 


DEVELOPED IN RUSSIA, the Russians in 
Space CD-ROM provides a comprehensive 
look at the Russian space program. Explore 
the personalities and technologies through 
an hour of video, approximately 400 images, 
and more than 100 interactive modules. 
Price: $50, for Macs and Windows PCs. The 
Ultimax Group, 112 Mason Lane, Oak Ridge 

` TN 37830. www.catalog.com/ultimax 


Mouse with 
an Attitude 


THE FEELIT mouse lets you 
feel your way around a docu- | 
ment—literally. A motor inside the 
bg mouse generates a force that you 
sense as a boundary between the scroll 
bar and your document, for instance. You 
can also feel a click for each individual bar 
as you browse a pull-down menu. For Windows 
PCs. Price: $139. Immersion Corp., 2158 Paragon 
| 4 Dr., San Jose CA 95131. www.immerse.com 
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Clear the Air 


RGFS PUREAIR 2500 is the 
first home ozone air-puri- 
fier system to meet the 
federal ozone safety limit 
of 0.04 parts per million 
for occupied rooms—even 
after running 24 hours a 
day for a full week. The 
purifier reduced airborne 
microbial levels by 97.6 
percent in testing and also 
controls airborne dust, 
pollen, and smoke. Price: 
$495. RGF Environmental 
Systems, 3875 Fiscal Court, 
West Palm Beach FL 33404. 
www.rgf.com/pureair 
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Only Doral puts a money back taste guarantee o 
every single pack. That's the kind of everyday, honest 
value you just won't find anywhere else. 


Discover The Doral Difference. 
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Renee after his wife, is single-skinned, 
with a coating that absorbs only cer- 
tain wavelengths of sunlight, pre- 
venting the balloon from overheating. 

* Dick Rutan and a yet-to-be- 
confirmed copilot will command 
the Global Hilton from a pressurized 
capsule. The 17-story-high balloon will 
edge up to the jet stream, then ride 
its apron strings for 9 to 14 days. 


Launch site: Alice 
Springs, Australia 
130,000 feet 


Rutan previously piloted Voyager, 
the first aircraft to circumnavigate 
Earth without refueling. 

e Bertrand Piccard and Wim 
Verstraeten landed in the Mediter- 
ranean last year after a loose 84-cent 
hose clamp left them ankle-deep in 
kerosene. Verstraeten was the first 
balloonist to overfly Mt. Kiliman- 
jaro; Piccard is best known for using 
balloons to launch hang gliders. 
Flight engineer Andy Elson joins 
them this year in Breitling Orbiter 2. 

e Dymocks Flyer, piloted by 
John Wallington and Bob Martin, 
is launching from the Southern 
Hemisphere. This giant among 
balloons will stake its claim 
in the stratosphere. 

—Robert Gannon 


y 


Breitling Orbiter 2 
Launch site: Chateau 
۱ d'Oex, Switzerland 
لہا‎ 35,000 feet 


morn Global 
B hallenge! 
Launch site: 
T Marrakech, 
Morocco 
733,000 feet 


مم 


" Global Hilton 

Launch site: 
p | Albuquerque, New Mexico 
/ | 32,000 to 36,000 feet 


l. Kenee 
Launch site: Chicago 
24,000 to 28,000 feet 


Cala Crair 
JOO i WW 


Launch site: St. Lous 


24,000 feet 
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Marathon Men 


WILL THIS BE the year that a balloon 
finally circumnavigates the globe? 
One effort, by tycoon Richard Bran- 
son in his Virgin Global Challenger, 
ended in early December when his 
balloon broke its moorings and drifted 
away. This is the second setback in 
as many years for Branson. Last year, 
he landed in Algeria when nightfall 
and winds forced the team to drop 
all ballast. At press time, no less 
than five other teams were poised 
to make their own attempt. A look 
at the other efforts: 

e Steve Fossett, who floated from 
St. Louis to India a year ago [“The 
Great Balloon Race,” May '96(, will 
fly this year in a bigger balloon, Solo 
Spirit, carrying 50 percent more fuel. 
Fossett's new craft also has a better 
space heater, lighter fuel tanks, and 
stronger fabric. Onboard for testing 
are NASA-developed “aerobats,” air 
sniffers being developed for Mars. 

¢ Kevin Uliassi is a new round-the- 
world contender but an 11-year bal- 
looning veteran. Like Fossett, he will 
travel in an unpressurized cabin. 
But Uliassi’s balloon, named J. 


Except for the Dymocks Flyer, 
all of the contenders in the 
round-the-world race are 
Rozier hybrid designs, 
which have a helium- 

filled balloon inside 

a hot-air balloon. The 

hot air keeps the bal- 

loon aloft at night, 

when the helium 

balloon shrinks. 
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Baja or Bust 


MAGNETIC signatures in the rocks 
of Canada's Vancouver Island are 
telling a provocative story about the 
alpine island's past: Some 70 million 
years ago, it was nestled along the 
coast of what is now Baja California. 

In sedimentary rocks dating from 
that time, University of Washington 
paleontologist Peter Ward studies tiny 
magnetic minerals that oriented 
themselves northward when the 
rocks formed. The minerals in Van- 
couver Island’s Nanaimo formation 
indicate the deposits were laid down 
at a latitude around 25 degrees, the 
position of Baja today. 

In Ward's scenario, Vancouver 
Island—and accompanying lands 
that would become the Queen Char- 
lotte Islands and Juneau, Alaska— 
were on a sliver of crustal plate that 
moved northward along an ancient, 
now extinct, fault. 

University of Arizona geologist 
William Dickinson is among those 
who disagree. He points out that 
other paleomagnetic evidence shows 
the island's underlying 200-million- 
year-old Karmutsen volcanic forma- 
tion was laid down at the island's 
present latitude. 

Both findings may be correct, ac- 
cording to University of Washington 
geologist Darrel Cowan—if one 
imagines the island as something of 
a geologic shuttler that moved south 
and then returned. 

This theory is sometimes deri- 
sively called “yo-yo tectonics.” But 
Cowan believes it is plausible and 
even likely. Crustal plates are known 
to change direction, he says, and 
there was sufficient time for the 
island to make the round trip of 
nearly 2,000 miles. After all, coastal 
Southern California, along the San 
Andreas Fault, is currently moving 
northward about 2 inches a year. 
That is a clip of 2,000 miles every 
63 million years.—David Graham 
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1975, when the building code did 
not include earthquake provisions. 
The comparison comes from 
an Earthquake Disaster Risk Index, 

developed at Stanford University, 
which weighs not only earthquake 
frequency but also the number of 
inhabitants in a city, its emergency 
preparedness, and other factors. 
The riskiest city studied: Tokyo. 

— Arthur Fisher 


The brightest of the clusters, astro- 
nomers believe, probably houses a 
million or more newborn stars. “The 
sheer number of these young star clus- 
ters is amazing," says Bradley Whit- 
more of the Space Telescope Science 
Institute in Baltimore. 

Why birth, rather than destruction? 
As the galaxies approach one another, 
powerful gravitational forces squeeze 
clouds of hydrogen gas together. When 
their density reaches a critical point, 
the clouds collapse to form new stars. 

Astronomers expect the Hubble im- 
ages to provide clues about the evo- 
lution of the universe. The pictures 
could also help foretell what may 
happen 5 billion years from now, 
if, as some astronomers predict, our 
own Milky Way galaxy smashes into 
the nearby Andromeda galaxy.—A. F. 


Earthshaking News 


IF YOU'RE A Bostonian, you could 
be at greater risk from earthquakes 
than someone living in San Fran- 
cisco. Why? Because even though 
quakes are less frequent in Boston, 
they can be deadlier. Many Boston 
buildings were constructed before 
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Colliding Galaxies 


NEITHER JULES VERNE nor H.G. Wells 
could have foreseen what really hap- 
pens when worlds collide—not when 
the worlds are the huge astronomical 
structures known as galaxies, with 
their freight of billions of stars. 

Now, thanks to the extraordinary 
vision of the orbiting Hubble Space 
Telescope, we know what happens when 
galaxies collide: Stars are born. Remark- 
able new images from Hubble show 
the result of the merging of two galax- 
jes a mere 63 million miles away. They 
are dubbed the Antennae, because 
a pair of streamers from the collision 
resemble the antennae of insects. In 
- the very center of the collision are more 
than a thousand bright clusters of hot 
new stars scintillating in blue light. 


Colliding galaxies 
produce the fire- 
works seen in 
this Hubble Space 
Telescope image. 
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Russia's Answer 
tothe F-22 


RUSSIA'S SUKHOI S-37, a heavy 
fighter prototype with a forward- 
swept wing, surprised most foreign 
observers when it made its first flight 
on September 25, 1997. It was a 
closely held secret that an earlier 
Sukhoi forward-swept wing (FSW) 
prototype had been spotted by a 
U.S. spy satellite in 1982— before 
its U.S. equivalent, the Grumman 
X-29, had flown. 

FSW is a logical step for Sukhoi. 
The wing design reduces drag, en- 
abling the 5-37 to carry heavy loads 
without sacrificing maneuverability. 
A production version of the 5-37 
could combine the agility of a fighter 
with the weapon-carrying capacity 


This low-quality photo of the 
5-37, one of the few in existence, 
shows the forward-swept wings, 
canards, and aft tails. 


and the range of a 50-ton bomber. 
The new plane’s configuration 
is clever. In most fighters, the wing, 
weapons, fuel tanks, and main land- 
ing gear crowd into the middle of 
the airplane. On the 5-37, the wing 
and fuel tanks sit well aft for a more 
even distribution of mass lengthwise. 
Time, and a lot of money, stand 


| between Sukhoi and a combat-ready 
| S-37. With today's impoverished _ 

' Russian military, it is a mystery where 
| Sukhoi even found the funding to 

| build the prototype. Unless Sukhoi 

|. can find an international partner, 

| it will be a long time before this re- 

! markable airplane is operational. 

| —Bill Sweetman 
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high as 90 percent." Jessup says the 
effectiveness of cleaning depends on 
the species of bird, the type of oil, the 
weather, the time of year, the quality 
of care, and other variables. 

As part of a comprehensive program 
that may help to improve success rates, 
California opened the first completely 
new facility in its Oiled Wildlife Care 
Network in early 1997. (A Marin County 
facility remodeled in 1996 treats marine 
mammals.) Located at Humboldt State 
University in Arcata, the bird-care cen- 


ter doubles as a classroom and labora- 


tory for wildlife studies. 

Unfortunately, planners didn't have 
to wait long to see the new center in 
action. It was activated for the first time 
in November 1997 after a significant 
spill of fuel oil along the wetlands of 
nearby Humboldt Bay. Within hours, 
avian rescuers staffed the facility and 
began washing hundreds of oiled vic- 
tims, pulled from the slick waters. 
They also collected dead birds, which 
could later be used for research and 
court evidence.—Scott R. Gourley 


Bird Baths 


IN THE WAKE of the Exxon Valdez 

oil spill and similar subsequent acci- 
dents, armies of workers have rushed 
oil-soaked seabirds to hastily assem- 
bled washing facilities for treatment. 
But does washing really work? 

A number of recent wildlife studies 
have suggested that the cleaning may 
not be worth the effort. Studies con- 
ducted in the aftermath of several West 
Coast oil spills over the past decade 
indicate that birds rehabilitated from 
contact with oil have extremely low 
survival rates after their release to the 
wild. The results lead some to question 
the benefits of cleaning oiled birds. 

Not all treatment programs have 
poor results, however. "There is a 
widely variable success rate in caring 
for oiled wildlife," says David Jessup, 
senior veterinarian with California's 
Office of Oil Spill Prevention and 
Response. "It varies anywhere from 
15 percent, which is what one of the 
most critical studies has said, to as 


Steering a Satellite 


TO BALANCE AN out-of-round tire, 


you add weights. The same principle 


can be used to reorient a satellite in 
space, according to rocket scientists 
at Sandia National Laboratories in 
Albuquerque, New Mexico. 

Normally, a spacecraft or missile 
is balanced, so it remains stable as it 
spins. But a new method called the 
moving-mass trim-control system 
intentionally upsets the balance of 
a spacecraft, changing the direction 
of its flight. The system has two large 
weights, mounted on a metal ring. 
shifting the weights to one side of 
the spacecraft alters its course. ۸ 
computer uses signals from GPS 
satellites to adjust the position of 
the weights—steering a missile 
closer to its target, for example. 

In flight tests last year, the 
weight system was attached to the 
exterior of a rocket. But the latest 
idea is to place the steering system 
inside, where it won't interfere with 
the vehicle's aerodynamics.—D.S. 
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Of course, only GARMIN 
offers the versatile flip-flop dis- 
play. Vertically, its a handheld 
for hiking. Push a button and 


for installation on your boat, 
bike or car. 

So set aside your conven- 
tional maps and worries of 
getting lost. Just call toll-free, 
888-4-GARMIN extension ], 
or visit your GARMIN dealer and 
let the extraordinary GPS III put you on the map. 


& GARMIN. 


1200 East 151st Street, Olathe, KS 66062 
888.4. GARMIN extension 1 fax 913.307.8282 


www. ed rmin.com 
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The ete with 
ordinary maps is, 
they don’t know 
where you are. 


best accuracy possible. 
Where you've been. 
The GPS III tracks your route and 


stores favorite spots with names, 


icons and a brief description. With one RIE 


trip odometer and speed calculations are in clear 
view. It will even display sunrise and sunset times 
so you're not left in the dark. 

Where youre going. 
Most remarkable about the GPS III is its basemap. 
It shows primary landmarks 
for North, South and Central 
America. And after telling you 
how far you are from a given 
point, it will figure the time 
required to arrive. 
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Meet the GPS II-a Global Positioning System 
not only shows the 


receiver with electronic map. It 
lay of the land, but where you stand, too. 

We've loaded millions of miles of interstates, 
highways, railroads, rivers and shorelines into the 
GPS II. Yet this versatile per- 
sonal navigator weighs only 9 
ounces and fits comfortably in 
your hand, on your bike or 
atop the dash of your car. 

Where you are. 
The GPS 1115 12 parallel 
سے‎ channel receiver will fnd 
your mc abe and keep your position even 
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in dense foliage. Position averaging reduces 
the effects of Selective Availability (SA) for the 
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ELECTRIC VEHICLES 


Lithium-Ion Hits the Road 


THE ULTIMATE battery for an electric 
car would have durability and long 
range, and be inexpensive. Two out 
of three—range and durability— isn't 
bad, says Nissan Corp. The company 
plans to introduce a new electric 
car, the Nissan Altra, in the United 
States this year, powered by a 


— å Nissan's new Altra electric car is based on a sport-utility offered only in Japan. The battery is 
lithium-ion battery that achieves a housed under a flat load floor, providing a full four seats and an expansive cargo area. 


range of 120 miles under average 
commuting conditions. 

The energy density of lithium-ion 
is three times that of lead-acid, and 
one-and-a-half times that of nickel- 
metal hydride, its closest competitor. 
Theoretically, that could triple the less expensive alloying materials. 
range advantage of a lithium-ion elec- Aside from its energy capability, 


| by Nissan and Sony, uses a lithium- 
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Battery cost remains a problem; 
because it's not yet produced in vol- 
ume, it is more costly than short- 
lived lead-acid battery packs at $2,000 
to $3,000; or even nickel-metal hy- 
dride, currently about $25,000. 

On Nissan's test track in Japan, 
the Altra rode smoothly and quietly, 
and accelerated quickly. 

Nissan plans a limited introduc- 
tion here, first to fleets, later for 
sale to the general public.—D.M. 


cobalt anode and a carbon cathode. 
Lithium is relatively cheap and 
available, but the cobalt raises the 
cost—others are experimenting with 


maximizing the range, Nissan uses a 
lighter battery pack, so the car can 
carry a heavier payload. 

The lithium-ion battery, developed 


output, for quicker acceleration, than 
lead-acid. And it need not be com- 
pletely discharged to maintain full 
recharge capacity. 
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Volvo's Four-Wheeler ers 190 horsepower with no detectable lag in throttle re- 

1 | sponse. The odd number of cylinders inflicts a tingly idle 
VOLVO IS THE latest manufacturer to adopt a don't-fight- and a coarse growl during heavy throttling. But this engine 
'em policy to stanch the flow of customers defecting to is V8-smooth in the cruise mode. Most of the power goes 
SUVs. Without fiddling with its V70 station wagon's funda- ^ to the front wheels. A viscous driveline coupling adds rear- 
mentals, Volvo has raised ride height an inch, fortified ex- wheel thrust only when necessary. Traction control (avail- 


terior appearances, and retrimmed the seats in leather and able in the front only) and a locking rear differential help 
synthetic canvas to fashion its XC AWD model. It may be no the hybrid vehicle plow through snowdrifts. 


SUV, but it's at least ideally suited for secure trips to the Except for a slightly top-heavy feeling, driving dynamics 
ski slopes. (XC is for "cross-country.") are little changed from a normal Volvo's safe, assured road 
Propulsion is supplied by a turbocharged and inter- poise. In other words, the V70 XC favors the sport-driving 
cooled, transversely mounted | side of the sport-utility equation, though accessory 


racks and bins can be mounted on the roof to 
stretch cargo capacity. Prices will range from 

$36,000 in well-equipped base trim to $38,000 

with walnut paneling, sunroof, and in-dash 
CD sound system.—Don Sherman 


2.4-liter five-cylinder 
engine that deliv- 


Volvo's new ۷70 XC is a cross between 
a conventional station wagon and an SUV. 
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Corvette's Stabilizer 


DRIVING A high-powered sports car 
at near-limit speeds on the race 


track became easier with a new elec- 


tronic stability system developed by 
engineers for the 1998 Corvette. 

The Active Handling System is a 
yaw controller that activates individ- 
ual brakes on each wheel to control 
the onset of a skid, or the attitude 
of the car during fast cornering. 
The system protects against the two 
basic excesses encountered in high- 
speed driving—understeer, when 
the front wheels begin to push to 
the outside of a corner; or oversteer, 
when the rear end wags out of line. 
similar systems have been demon- 
strated for luxury cars, but Cor- 
vette's is the first specifically for 
sports cars. Part of the difference is 
tuning—the Corvette system is less 
aggressive than most, to prevent the 
loss of speed in a corner. The sys- 
tem also has a competitive mode, 
which deactivates the traction con- 
trol that reduces power when the 
rear wheels spin. This is a beneficial 
feature in snow, but can also cut 
power when it is needed to acceler- 
ate out of a high-speed corner. 

Judging from a day spent driving 
on a snow-covered demonstration 
track and then a few hours at a dry 
track, the net effect is a gentle nudge 
to put you on line in slippery condi- 
tions. On a dry surface at speed, the 
system 1٤ less noticeable, since it 
engages only when the car is begin- 
ning to skew off line. Provoked, the 
front or rear brake engages aggres- 
sively, but throttle steering is still 
available, at least in the competition 
mode. At racing speeds, the system 
is a last resort to a bad skid. At high- 
way speeds well short of the limit, 
it is not activated. 

The $500 option will be available 
on 1998 Corvettes, and will be stan- 
dard equipment on the Indy 500 
Pace Car package.—D.M. 
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For an extra blast of power, the 
supercharged XJR delivers a formi- 
dable 370 horses, sprinting from 0 
to 60 in 5.4 seconds. This muscular 
cat has Jaguar's most powerful pro- 
duction-series engine ever. The ear- 
lier-model XJR six took 6.7 seconds 
to complete the 0-to- 
60-mph sprint. 

As with the engine, 
the double-wishbone 
front suspension is de- 
rived from the XK8. The 
result is a sedan with a 
sportier feel—agile and 
fun to drive, without 
sacrificing any of 
Jaguar's traditional tour- 
ing demeanor. Prowling 
narrow, winding, bumpy 
roads in central Virginia 
farm country, the XJR 
showed its springs and 
shock absorbers have been tuned for 
a slightly stiffer feel than the XJ8's. 

Middle pillars in the new Jag 
have been reinforced for additional 
protection against side impact; a 
multiplexed wiring harness simplifies 
electronic controls. Perhaps best of 
all, '97 pricing remains in effect. 
The base price for the XJ8 is $54,750; 
the Longer-wheelbase XJ8 L is 
$59,750; the luxurious long-wheel- 
base Vanden Plas is $63,800. The 
XJR is $67,400.—Bob Sillery 


Cat on the Prowl 


TAKE A LOOK at the Jaguar XJ8's lines 
and you'll see that some things never 
change—this Jag is as elegant and 
sleekly seductive as its heritage de- 
mands. A peek under the hood and 


ر ر forse‏ 
ر ر 
F‏ زا 


Supplanting the long-standing inline six, the 32-valve 
aluminum-alloy dohc AJ-V8 engine delivers the same 
power boost to Jaguar's sedan as it did for its coupe. 


skin, however, shows that some good 
things can get even better. 

Principal among the better things 
is the engine. The heralded AJ-V8 
that powered the '96 XK8 ["Return 
of a Legend," July '96] roadster has 
been transplanted into the new 
sedan, replacing the venerable in- 
line six. The added adrenaline is 
quickly evident: At 6.9 seconds, the 
new 290-horsepower XJ8 Jag clocks 
0 to 60 in 1.3 fewer seconds than 
did its six-cylinder predecessor. 
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Jaguar's sedan adds a more rigid structure to the vehicle's traditional good looks. 
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Air intake 


With new federal support, efficient di- 
rect-injection diesels such as this new 
Opel engine could cross the Atlantic. 


levels of oxides of nitrogen tend to 
be high as well. 

The implied endorsement of the 
vice president, however, is seen as a 
turning point. The research being 
undertaken by the federal Partnership 
for New Generation Vehicles is aimed 
mainly at establishing whether or not 
emissions for direct-injection diesels 
can be improved.—D.M. 
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fuel directly into the combustion 
chamber. This is efficient, but the 
rapid combustion of the fuel pro- 
duces a loud knock. In recent years, 
however, fine-tuning the rate of in- 
jection via electronic engine con- 
trols has quieted down diesel 
engines quite a bit. 

At the recent Frankfurt Auto 
Show, Chrysler, Audi, and GM’s 
Opel Division showed new direct- 
injection engines— which means 
that virtually all European automak- 
ers now have at least one on the 
market. Along with the shift to di- 
rect injection, another technology 
encouraging interest in diesels 1s a 
new delivery system—a single, high- 
pressure fuel rail —that reduces the 
cost of injection. 

Additionally, fuel is more costly in 
Europe, and taxes further encourage 
diesels. Whether the new generation 
of direct-injection diesels comes to 
this country depends mainly on 
whether U.S. emission standards will 
allow them. Diesels still have prob- 
lems with particulate emissions, and 
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Latest Diesels: 
Still European 


VICE PRESIDENT Al Gore's recent 
endorsement of a federally supported 
research program to develop direct- 
injection diesels has underscored a 
fast-growing trend toward more effi- 
cient diesels. That trend, however, 
is primarily developing overseas, with 
relatively little impact so far on cars 
traveling U.S. highways. 
Direct-injection diesels offer ex- 
tremely high energy efficiency—the 
latest generation improves fuel effi- 
ciency by 20 percent over the already 
thrifty small diesels now prevalent 
in Europe. Several factors are at the 
root of this efficiency: The high com- 
pression ratios are accompanied by 
high expansion ratios; the air-fuel mix- 
tures are very lean compared with 
those of typical gasoline engines; and 
the energy content of diesel fuel is 
higher than that of gasoline. 
Direct-injection diesels spit the 


shocks front and rear. The rear multileaf spring suspension 
can't match modern automotive rear suspension, however, 
despite a standard rear antiroll bar. 

The Frontier is bigger than last year's pickup—a half 
inch wider and 9.7 and 6.1 inches longer for the regular 
cab and optional King Cab, respectively. The bed is the 
largest and deepest in the class. 

No engine choices are available, but the single four- 
cylinder offering is a gutsy dohc 2.4-liter that produces 
143 horsepower at 5,200 rpm and 154 foot-pounds of 
torque at 4,000 rpm. Truck-like torque comes on strong 
from low in the rev range, however, and revving makes more 
noise than acceleration. The willowy manual gear lever is 
no lightning shifter; the automatic gear shift has been 
moved to the steering column for more interior room. 

No V6 will be available until the next model year. Nis- 
san cites a change in emissions standards that necessitated 
an engine-mounted catalytic converter, which presently 
could not fit under a V6 Frontier's hood. 

Prices are expected to remain about the same as last 
year, starting at $11,000 and ranging to $20,000 for the 
SE King Cab 4x4.—John Matras 
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New Pickup from Nissan 


THE PRIMARY USE for compact pickup trucks is commuting, 
with small-business hauling second, according to Nissan 
Vice President Tom Eastwood. So the new—and newly 
named—Nissan Frontier pickup was engineered to provide 
a car-like ride with the ruggedness of a truck. 

The Frontier's ride is softer than that of Nissan's older 
pickups, thanks to a stiffer frame, a double-wishbone front 
suspension that replaces struts, and softer springs and 


a TR PS‏ سس رب "وچ 


ER 


a‏ کا بے 


کر سے eS‏ سد سر کک سے En a doge‏ کر سوک 


permet CFTE OPER N d CR Ca SS MUR E AT 


A e GO PG متا و ا‎ 


rie e rcu eere dry ditto‏ ا 


HENE OHO 


still produce overspray—paint that 
misses the car, and ends up as sludge. 
Dry powder, in contrast, can be re- 
captured and reused. 

A test facility near Wixom, 
Michigan, was recently opened by 
the U.S. Council for Automotive 
Research (USCAR) to develop a 
dry-powder method. The facility is 
testing a dry-powder surface finish 
system that can reliably paint cars 
on a production basis, and recap- 
ture the unused powder, resulting in 
an emission-free paint shop.—D.M. 
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tered and reconditioned 


While liquid-paint overspray becomes sludge, 
emission-free dry paint powder can be recol- 
lected and reused. The paint is cured by baking. 
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until it melts, flowing out to an 
even, glossy film. 

Until now, however, dry powder 
could not create an acceptable high- 
gloss surface finish. Liquid paints 
flow evenly to make a reflective sur- 
face. The detailed, multilayered dry- 
powder application system is aimed 
at overcoming this problem. 

The recent trend toward water- 
based paints, rather than those that 
use hydrocarbon solvents, has re- 
duced paint-related emissions by 
80 percent, but water-based paints 


SAFETY 


modified by a specialty shop, the Protection uses a polycar- 
bonate coating on the glass, capable of resisting a hammer 


blow or the occasional brick. In addition, aramid-fiber mats 
add protection around the passenger cell and in the wheel 
arches and doors. Special run-flat tires continue to operate 
at speeds as high as 50 mph after taking a bullet. 

‘BMW notes that sunroof and ski-pass-through options 


All this adds a meager 287 pounds to the weight of the 
standard 540i. Weight slows down a getaway, so to main- 
tain the normal high performance of the vehicle, BMW rec- 
ommends no more than four passengers.—D. M. 


Already fast enough 
for a getaway, BMW's 
new Protection pack- 
age adds bullet- and 
brickproof armor to 
the normally quick 
540i sedan model. 


— Aramid-fiber 
wheel linings 
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are not available. 


1 
I 
I 
۱ 
I 
۱ 
I 
۱ 
1 
j 
i 
۱ 
l 
۱ 
I 
1 
[ 
| 
l 
l 
l 
i 
[| 
1 
1 
1 
I 
1 
1 
۱ 
۱ 
| 
۱ 


Brick- and small- 
arms-proof glass 


AUTOMOTIVE 


Powder Paint 


ONCE A MAJOR contributor to air 
pollution, solvents used in painting 
new cars could disappear altogether 
if an experiment with dry-powder 
paint is successful. 

Dry-powder paint is already com- 
monly used in parts of the car that 
are not directly visible. Electrostati- 
cally charged pigment is sprayed 
onto a metal surface, then baked 


Bullet-Proof Bimmer 


BONNIE PARKER and Clyde Barrow once wrote a complimentary 
letter to Henry Ford about how well Ford products assisted 
the pistol-packing duo's flight from bank robberies, Now, 
BMW takes automotive concerns with small arms to a new 
level with the introduction of the 540i Protection model. 
Aimed at customers needing more than average secu- 
rity, say while fleeing terrorists or a mob of admirers, the 
Protection offers lightweight body armor and safety glass 
adequate to deflect a baseball bat or small-arms fire. Un- 
usual in coming straight from the factory, rather than being 
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* Exeludes other GM products. $1997 GM Corp. Buckle i 
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THE ONLY COMPACT TRUCK TO OFFER A THIRD D 
~Il OR ~ 


CLOSER LOOK INTO THE SOUL OF A HEBEL. 


www.chevrolet.com 1-800-955-2848 Chevy S-10' Like A Rock 
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Grand Central for Gas 


YOU ARRIVE HOME, arms full of gro- 
ceries for dinner. But when you step 
into the kitchen, you smell the 
distinct odor of natural gas comi ng 
from your oven. What to do? 

The first step, of course, is to 
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The gas ined center acts as a cantal 
control unit for a home's gas piping. 


call your utility. If your house is 


conventional, the gas line can be 


shut off until the oven is repaired 


—possibly leaving you without 
hot water or heat. But if your 
house has a gas load center, you 
only need to turn off the line to 


the oven; you can still use the rest 


of your gas appliances. 

Analogous to an electric circuit- 
breaker box, the gas load center 
acts as a central control unit for 
gas piping. That's an important 
benefit, because homes can have 
a half-dozen different gas appli- 
ances—a range, fireplace, clothes 
dryer, outdoor grill, heating and 
cooling systems, and hot water. 

Designed by the Gas Research 
Institute in Chicago and sold by 
R.W. Lyall in Corona, California, 
the gas load center also simplifies 


the addition of other gas appli- 


ances—especially when used with 
another recent development, light- 
weight, flexible, easy-to-install 
corrugated stainless steel tubing. 
Gas load centers cost about 
$100 and can control as many as 
four appliances.—Judith A. Gunther 
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to the site. Company President Judy 
Niemeyer says Tierra leaves the in- 
terior walls uninsulated, so that the 
structure’s passive-solar design can 
take advantage of the concrete’s ther- 
mal mass. During the day, well-placed 
windows soak up solar heat energy, 
which is absorbed by the concrete’s 
mass; at night, the concrete reradi- 
ates that heat into the house. 

While insulated-concrete technol- 
ogy has been around for more than 
a decade, Mark Justlin of the Portland 
Cement Association stresses that the 
technology is in its infancy in terms 
of use—it commands less than | per- 
cent of the market. And most U.S. 
building codes have only recently 
accepted the forms. 

The award homes' combination 
of reduced air infiltration and ther- 
mal mass helps lower heating and 
cooling costs by 60 to 80 percent. 
Dominion says it can downsize fur- 
nace and air-conditioner capacities 


by half when compared with a wood- 


frame home. With their thick, inert 
walls, concrete homes are also quieter, 
don't attract termites, and have lower 


fire-insurance premiums. 

And they can better withstand 
the shaking of earthquakes and the 
huffing and puffing of hurricane- 
— Charles Wardell 


force winds. 


INNOVATION 


Award-Winning 
Home Designs 


REMEMBER the third little pig? He 
remained safe in his masonry home 
while the hungry wolf quickly flat- 
tened his brothers’ straw and wood- 
frame structures. 

‘Turns out he was ahead of his 
time, This month, the National 
Association of Home Builders Re- 
search Center will announce its 
third annual Energy Value Housing 
Awards, sponsored by the Depart- 
ment of Energy, the National Renew- 
able Energy Laboratory, and product 
manufacturers. The winners in the 
Innovative category for hot, moder- 
ate, and cold climates are all built 
from insulated concrete. 

Two of the winners—the Holloway 


Co. in Iowa Park, Texas, and Domin- 
ion Building Group in Virginia Beach, 


, Virginia—used insulated concrete 


forms. These consist of polystyrene 
panels or blocks; they're stacked like 
Legos, then the voids filled with con- 
crete. The panels stay in place to | 
form the home's thermal insulation. 
The third winner, Tierra Concrete 
Homes of Pueblo, Colorado, precasts 
its wall sections, then trucks them 


Insulated concrete forms—avail- 
able as panels, planks, or blocks 
(below)—consist of two planes of 
foam joined with reinforcing metal 
and filled onsite with concrete. 


Concrete 


Plastic foam 
channel 


Reinforcing 
metal 
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The result is more precise esti- 
mates of radon in U.S. homes, an im- 
provement over previous radon maps 
that grouped counties according to 
whether their radon levels were pre- 
dicted to be either high, moderate, 
or low. However, researchers cau- 
tion that the map be used only as a 
guide; considerable variation can exist 
among houses within any county— 


The map predicts, by plotting 
the estimated median, the typical 
amount of radon in homes, as measured 
in picocuries per liter of air. EPA consid- 
ers levels higher than 4 pCi/L unsafe. 


To create a map that covered every 
county in the United States, the re- 
searchers painstakingly accumulated a 
variety of data—radon measurements 


in houses, geological formations, mete- 


orological variables, and house foun- 
dation types. "We used a statistical 
model to estimate how important 
each factor is with each region of the 
country," explains Lawrence Berkeley 


or even right next door.—J.A.G. 
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to the outside glass. This tinting—avail- 
able in gray, green, or bronze—acts as 
a filter, allowing roughly 35 percent less 
light to pass through to the liquid crys- 
tals and greatly reducing the haze effect. 
Though prices vary by size, the Marvin 
system costs roughly $250 more per 
square foot than conventional windows. 
Several other companies are also work- 
ing to bring smart windows to market, 
though all are at least a couple of years 
away. Research Frontiers of Woodbury, 
New York, plans to produce a product 


similar to Marvin's but with suspended par- 


ticles instead of liquid crystals. Suntek 

of Albuquerque, New Mexico, is developing 
a system in which an aqueous gel turns 
white in response to heat or light. And 
Gentex Corp. of Zeeland, Michigan, cre- 
ators of automatic dimming mirrors for 
automobiles, is now extending to win- 
dows its electrochromics technology, in 
which a clear gel darkens in response 

to electricity.—Rachel Cohen 


researcher Phil Price. 


WINDOWS. 


Glass 


With no current, liquid crystals are 
scattered (above) in a Marvin window. 
But when a current is applied, they 


align and allow light to pass (below). 


HEALTH 


HOME 


Radon Update 


IS YOUR HOUSE in a radon hot spot? 
A new map—created by researchers 
at Lawrence Berkeley National Lab- 
oratorv's Indoor Environment Pro- 
gram, with help from the U.S. Ge- 
ological Survey, EPA, and Depart- 
ment of Energy—may offer some 
insight. It uses advanced statistical 
analyses of radon data to predict in- 
door radon concentrations, county by 
county, across the United States. It was 
produced to help officials plan how 
to allocate funds for radon programs. 
Radon is a radioactive gas naturally 
produced by the decay of radium 
in the soil. Research suggests that 
exposure to high levels of radon 
can increase the risk of lung cancer. 
However, there has been continuing 
debate within the scientific commu- 
nity over just how much radon is re- 
quired to pose a health risk. 


Pane-Staking Technology 


SUNBLOCK HAS taken on a whole new 
meaning with windows that become 
opaque at the flip of a switch. So- 
called smart windows, which have 
been in development for years, are 
finally poised to deliver on their long- 
awaited promise. 

This first switchable window on the 
market comes from Marvin Windows of 
Warroad, Minnesota. When an electrical 
current is applied to the window, liquid 
crystals encapsulated in a thin film 
align—allowing light to pass through. 
Without the current, however, the 
crystals scatter and the window 
appears frosted. 

The clear state is not completely 
transparent, however: Light striking 
the glass at certain angles catches the 
edge of the crystals and bounces off, 
causing a haze. Recently, Marvin re- 
duced this effect by adding colorants 
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ViewSonic's VPA-138 couples Its rotating 
13.8-inch LCD with stereo speakers. 


13 to 20 inches. A 13.7- to 14-inch 
LCD panel is roughly equivalent to 
a 15-inch monitor in viewing area. 

Two notable newcomers: Nokia's 
300Xa ($2,100) is a 13.3-inch screen 
with a profile a mere 2.4 inches thick. 
ViewSonic's VPA-138 ($1,995) is a 
13,8-inch display with built-in speak- 
ers. Both are capable of XGA reso- 
lution (1,024 by 768 pixels). 

At the larger end of the spectrum, 
Mitsubishi recently debuted a 15- 
inch panel for about $3,500, and 
NEC is shipping a 20.1-inch panel, 
the LCD 2000, with 1,280 by 1,024 
resolution and a roughly $8,000 
price tag.—Jon Pepper 
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still too high for that. But prices have 
tumbled over the past year, from 

about $5,000 to $2,000 for the small- 
est (typically 13- to 14-inch diagonal) 
desktop LCDs. And that's expected 
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Samsung's 14-inch SyncMaster 400TFT 

has more screen than many PC monitors. 
to continue as the competition heats 
up. IBM, Mitsubishi, NEC, Nokia, 
Panasonic, Philips, Samsung, Sharp, 
Sony, and ViewSonic are a few of 
the better-known vendors that have 
recently introduced new desktop 
panels in sizes ranging from about 
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synthesis called Sondius technology. Instead of simulating 
musical sounds, Sondius creates a unique mathematical 


model of an instrument that corresponds to a physical 
model. The technology was first developed at Stanford's 


Flat Attack on Monitors 


MAYBE COLUMBUS was wrong after 
all—at least when it comes to PC dis- 
plays. The monitor world is definitely 
flattening out. To date, there have 
been only a trickle of flat panels for 
desktop computers, but nearly every 
major display maker (and quite a few 
minor ones) will be offering desktop 
color LCDs in 1998. 
No one expects 
LCDs to replace 
CRT monitors 
anytime soon; 
the cost of 
LCD tech- 


nology is 


' Nokia's 300Xa کا‎ a fairly small but very thin 
replacement for your bulky PC monitor. 


Virtual Orchestra 


IMAGINE DESIGNING a virtual musical instrument to your 
own specifications, and then playing it on a computer 


Center for Computer Research in Music and Acoustics; at its 
core is a powerful prototyping tool called Synthbuilder. 

Staccato is adapting this tool to run on both Windows 
and Macintosh computers, allowing users to customize vir- 
tual instruments and sound effects. They can drag and drop 
icons representing different parts of a virtual instrument 
and connect them in different ways. An underlying layer 
of software, called the MusicKit, interfaces with signal- 
processing hardware to convert the graphical representa- 
tions into synthesized sound. 

Stanford and Yamaha are jointly licensing the technol- 
ogy needed to develop actual products. Tt includes more 
than 400 patents and patent applications for the physical 
modeling synthesis.—Arthur Fisher 
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keyboard with the absolute control of a virtuoso, fashion- 


ing sounds in ways not possible with current music-synthe- 


sis programs. You can control vibrato effects on a flute by 
varying breath pressure, for example, or modify the hard- 
ness and strike position of a mallet as it lands on drums. 

Go ahead, let your imagination run wild—you can 
morph the material of the instrument from membrane to 
metal to wood as you are playing, and create instruments 
that are impossible in the physical world. 

Such fanciful musical instruments are on the way to- 
ward becoming reality, courtesy of a startup company 
called Staccato Systems of Mountain View, California, that 
was begun by a group of researchers at Stanford University. 
Key to the new instruments is a fresh approach to music 
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TIOMPUTERS & SOFTWARE 


Pfiesteria Piscicida Page 
www2.ncsu.edu/unity/lock 
ers/project/aquatic botany 
/pfiest.html 

The latest on Pfiesteria pisci- 
cida, a toxic organism that 
has killed millions of fish in 
the Mid-Atlantic and may be 
linked to human illnesses. 


JPL Video Archive 
www.jpl.nasa.gov/video 

NASA clips (many of them big files) 
from Pathfinder, Cassini, Titan, and 
other space ventures. 

Britannica Internet Guide 
www.ebig.com 

Information-rich sites rated and 
presented by category. 


Intel Museum 


www.intel.com/intel/intelis/museum 
Welcome to the microminiature world 


of computer chips. 


The Ducati Index 
www.cowintech.com/ducati 
/Main.htm 

Clubs, dealers, classifieds, and pic- 
tures of these Italian beauties. 


The High-Rise Pages 
www.xs4all.nl/~hnetten 

Rise and fall of the world’s tallest 
buildings and monuments. 


Scout Report for Science & 
Engineering 
wwwscout.cs.wisc.edu/scout/ 
report/sci-engr 

Weekly reports on science topics 
that are making news. 


Focus on Photography 
www.goldcanyon.com/photo 
Snapping tips and other resources 
for amateur photo buffs. 


—Suzanne Kantra Kirschner 


as well, not unlike Windows 95 is for 
millions of PC owners. 

But Microsoft, for one, is appar- 
ently not flattered by the comparison. 
Microsoft has licensed Java from Sun 
Microsystems, but made some alter- 
ations when it put Java support into 
version 4.0 of its Internet Explorer 
browser, The result is that Java ap- 
plets written to run with Internet 
Explorer might not run on other 
browsers and computers—exactly 
the sort of cross-platform trouble 
Java seeks to avoid. Sun has sued 
Microsoft for breaching its Java li- 
censing contract, while Microsoft 
denies the charge and says it has 
the right to tailor its software. So 
much for World Wide peace.—C. 0. 


ners let you place documents, in- 
cluding pages in books and maga- 
zines, on a flat glass surface, rather 
than feed them through a paper 
slot. Flatbeds tend to be much less 
troublesome than sheet-fed models, 
and now they’re just as affordable. 
Logitech’s P6000 ($99), Storm 
Technology's EasyPhoto Image Wave 
($149), and Canon's CanoScan 300 
($229) are among the latest of this 
breed. Each scans in full color at an 
optical resolution of 300 by 600 dots 
per inch. Some, including the new 
Storm and Logitech models, con- 
nect via a parallel printer port, too, 
eliminating the need to install a SCSI 
card inside a Windows PC. (Macs 
have SCSI ports.) 
2) Paying a bit more may 


o£ E get you a bigger, better, and 


perhaps smarter scanner. 
Epson's Perfection 600 ($299) 
offers 600- by 1,200-dpi scanning 


^ anda legal-size bed for documents. 


Hewlett-Packard's clever new Scan]et 
5100C ($299) employs page analysis 
to identify individual page elements 
(text, photos, line art) and optimize 
its scans accordingly.— C.O. 
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Java's Bad Brew 


CONTROVERSY IS BREWING over Java, 
and the result may be a bitter cup 
for Web lovers. 

Java is the programming language 
that enables small programs called 
applets to be transmitted along with 
regular Web page information. Today, 
these applets are typically used to 
animate logos and pictures on Web 
sites, but they can be used for more 
serious endeavors, such as interac- 
tive learning and health care appli- 
cations. And since Java programs can 
run on nearly any type of computer 


(Windows PC, Macintosh, Sun work- 


station, and so on), many people 
consider it a new computing platform 
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Cheap Trick: 
Scanners Go to Bed 


PAGE OR SHEETFED scanners have 
long been a poor man's substitute 
for more versatile, copier-style flatbed 
scanners. Now, it seems, everyone is 
going to bed, so to speak. 

Advances in (and falling prices 


for) image sensors have prompted a 
wave of inexpensive and easier-to-use 
color flatbed scanners. Flatbed scan- 
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STORAGE 


in electrical resistance in materials 
composed of alternating thin layers 
of metallic elements—or magnetic 
metals separated by nonmagnetic 
"spacers." IBM tapped this increased 
signal range to create a GMR read 
sensor that can store more informa- 
tion in the same amount of space. 
IBM is king of the hill, but others 
have their climbing shoes on. Just 
weeks before IBM's introduction, 
Quantum debuted a new 12GB drive 
called Bigfoot TX, the first time that 
plateau had been reached. The Bigfoot 
TX is a larger, 5.25-inch drive, but it. 
will still be used in many PCs. 
Neither drive is expected to boost 
significantly the price of today's top- 
end PCs, many of which come with 
6.4GB or 8.4GB hard drives. The average 
storage capacity of hard drives today 
is about 2GB, according to Quantum, 
and it's doubling every year.—C.0. 


Gargantuan Drives 


BETWEEN DISK-EATING video clips 
and the expanding size of many soft- 
ware programs—not to mention those 
bulging e-mail archives—our appetite 
for PC storage space continues to 
grow voraciously. Happily, hard disk 
drive makers have some new recipes 
to feed the hunger. 

IBM recently introduced a 16.8- 
gigabyte (or about 16,800-megabyte) 
hard drive for desktop PCs that's no 
larger than today's 3.5-inch drives. 
That's twice the capacity of IBM's 
previous best, an 8.4GB drive. The 
new Deskstar drive will soon be in PCs 
from many vendors, including IBM. 

IBM's dramatic leap comes as the 
result of "giant magnetoresistive," or 
GMR, technology (see diagram). The 
so-called GMR effect, discovered in 
the late 1980s, describes large changes 


The layered giant magnetoresistive (GMR) read/write 
sensor, shown below, can record more data than standard 
magnetoresistive (MR) sensors in the same amount of 


Ed Antiferromagnet 


disk space because the electrical resistance, or scatter- 


ing of eletrons, created by magnetic bits passing under 


| Pinned layer 
Spacer 


Free layer 


Bit 


Magnetic 
— orientation 


the GMR sensor is much stronger than with MR sensors. 


Electrons 


Sensor 
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Classifieds Come to Life 


THE PRIMARY rationale for putting 
a classified ad on the World Wide Web 
has been the ability to reach millions 


of people across the globe— which 
may help you find the right buyer 
for an exotic car or mansion, but 


might be overkill if you merely want 
to unload your Chevy or three-bed- 


ClassiFind lets you see before you sail. 


room Cape Cod. New multimedia 
classifieds offer sellers (and buyers) 
a more compelling reason: the abil- 
ity to show and tell. 

ClassiFind Network (classifind. 
.com) is the best known of this 
emerging breed. Your online ad- 
vertisement can contain not only 
text, but also pictures, sound, and 
video. You can use as many as five | 
pictures in your ad, sending them 
to the company via the mail or, if 
they're digital, by e-mail. You can 
also record as much as a minute of 
audio by phoning and mailing a 
videotape that will be converted 
into 60 seconds of streaming video. 
Prices for placing an ad range from 
$4.95 for text only to $24.95 for 
adding audio and video. 

Another large network of classi- 
fied ad partners, Classifieds2000 
(classifieds2000.com), lets you place 
ads for free, and you can include a 
photo, but no audio or video. Both 
ClassiFind and Classifieds2000 have 
a “notification” feature that will 
e-mail buyers when a new listing 
matches their criteria.—C.O. 
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These services are needed in your town! 


9 HOT BUSINESS OPPORTUNITIES 


Train with NRI in your choice of five in-demand fields: 
Home Inspection ¢ Air Conditioning, Heating, and Refrigeration 
Locksmithing * Building Construction * Automotive Servicing 


vervone wants to get ahead, 

im but many people don't know 
where to start. Let NRI show you 
the way — with five exciting 
opportunities that add up to good 
money, advancement on the job, 
even a business of your own! With 
NRI training, you start with the 
basics, then build your skills a 
step at a time, so you gain 
professional know-how through 
practical experience. And unlike 
other at-home training programs, 
NRI gives you the "tools of the 
trade" to train with and keep — 
just another great benefit of training 
the NRI way! 


Home Inspection 
Cash in on the growing demand for 
home inspection services and earn good 
money whether you work full time, part 
time — even in a business of your own! 
With NRI training, you master every 
important phase of the home inspection | ee (à 
process, using the tools that every Locksmithing 722 
successful home inspector needs — 
including a 75 MHz multimedia computer system with home 
inspection software and Quicken?! Get more details in NRI's 
free catalog — send for yours today! 


Locksmithing 
Start earning big money as a locksmith, even while you learn! سس‎ the Pu ! iod Areata WINE! ibd 

With NRI's Master Locksmithing course, you get all the tools .مت‎ ae Avenue, NW, Washington, 
you need — including a professional Ilco 027A Key Machine — : p - 

to make keys, repair and replace locks, install home security systems, CALL 1-800-321-4634, EXT. 3008 
and more! New expanded training includes automotive lock 


servicing and electronic security, making the opportunities for an ———— ۱ | | 
NRI-trained locksmith even greater. Take the first step to SEND COUPON TODAY FOR FREE NRI CATALOG 


success...send for your free NRI catalog right away! 
1 MFP Schools 


Building Construction 4401 Connecticut Avenue, NW, Washington, DC 20008 


details in NRI’s free catalog — send for yours 
| today! 


Automotive Servicing 
You'll have no trouble getting your ASE 
certification once you take the course that 
Richard Petty, America's #1 stock car racer, 
f | calls the best of its kind. With NRI training in 
- automotive servicing, you'll learn how to 

| troubleshoot today's computer-controlled 
automotive systems — as you work with 
professional tools you'll use every day on the 
job. Whether you want to fix your 
own car or truck, or open your own 
shop, NRI prepares you for sure 
success in Automotive Servicing. 
send for complete details today! 


NRI can help you 
^| make it happen! 

Zo Whichever course you choose, you get 
everything you need to get started fast 
— the skills and know-how to do the 
u ۸٤٠٠٠٠۰۷٠٠٠۷٢۷٢ job right, plus the tools and equipment you 
ling Servicing need to start your new career or get your 

> WEM business off the ground. And you always have 
the full support of vour NRI instructor — even 
after you've completed your training! Don't 
wait another minute — send for your free NRI 
catalog today! 
| If another ambitious person has already 
EE] sent in the coupon, write to NRI Schools, 


You can make great money as a foreman, supervisor, or contractor V Check one FREE catalog only 

in your own business with NRI training in Building Construction. | min 

NRI’s easy-to-digest lessons and practical projects teach you the 4 sete sa _ Small Engine Repair 
skills and professional secrets of carpentry, masonry, roofing, even 5 ding NN : pee 

wiring and plumbing. Plus, you ll actually frame a house in ۱ -] Air Conditioning, Heating, [ TV/Video/Audio Servicing 
miniature — now that’s hands-on experience! For more details, send & Refrigeration Cd Konnüter Prosmanming 
for your free NRI catalog today! -] Automotive Servicing 35 
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Introduction to PCs & the Internet 1 
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and Refrigeration Name Age 

With NRI training in Air Conditioning, Heating, and Refrigeration, E 

you can land a good-paying job, pick up extra income in your spare Address 

time, or even start a business of your own. This course covers 

everything — from installing heat pumps to maintaining commercial City/State/Zip 2 EE 

reirigeration systems — while giving you hands-on experience with ^ Distance Education — 
the verv tools vou ll train with and use on the job. You ll hind more A Diviston of The McGraw-Hill Companies and Training Council (452-0298 
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NEWSFRONTEI- 


VIDEO 


HiECTRONICS | 
The PC/TV Receiver 


EDITED BY FRANK VIZARD 


Liquid Transparent DISCUSSION OF THE convergence 
crystal - electrode | | of computers and consumer elec- 
Reflective oe ےہ‎ ee tronics usually centers around 


LCD panel, light is reflected off the 


thanks to a video line doubler, 
which increases the apparent reso- 
lution. Playback of analog video 
sources was more problematic, 
though, as line doublers tend to 
increase the number of unwanted. 


artifacts in a picture as well. The 


addition of a simple on/off switch 
for the line doubler would solve 
this problem, however.—F. V. 
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which is projected through a lens 
onto a screen. The resulting 100-inch 
image is rated at 1,000 lumens, bright 
enough to be readily viewed in a 
well-lit conference room. 

JVC's DLA-GIO will be available 
this spring for approximately $17,500. 
Products from Toshiba and Electro- 
home, which will use IBM's tech- 
nology, will be available later this 
year.—Suzanne Kantra Kirschner 


Tinted LCD's lower electrode layer for greater | ; whether a computer monitor or TV‏ سس 
Integrated glass brightness than regular LCD projectors. E is the display of choice. Now, Philips |‏ 
circuit has introduced a component it |‏ 
bom = hopes will end the debate. The 1‏ 
DVX8000 is designed to anchor a |‏ | 
home theater system but also does i‏ 
double duty as a device that will |‏ 
play games and other computer |‏ 
software. Further, it can serve as |‏ 
a gateway to the Internet. E‏ 2 
The all-in-one machine includes ;‏ 5 
u a TV tuner, a DVD/CD player, Dolby i‏ 
"od Digital surround sound, and an FM i‏ 
ww n tuner. It can also play DVD-ROM and ;‏ 
E CD-ROM discs designed for comput-‏ سوج 
i " d ers (it contains a 233MHz Intel `‏ 
T YR f | Pentium MMX processor and a 3GB |‏ 
paeo bugy E: hard drive) and provide you with i‏ 
i | A Internet access in a Windows 95 i‏ 1 
environment via a 33.6Kbps modem. }‏ 7 = 
With a list price of $5,000, the |‏ . 
DVX8000 is a serious investment. '‏ 
And there is a hidden cost as well. ۱‏ 
IBM and Hughes-JVC Technology, The machine works best with a i‏ 
they work in essentially the same way. projector or TV that uses progres-‏ 
Better Pro jecto rs Light emitted from the projector's Sive scanning to display the pic-‏ 
bulb travels through a polarized beam ture. To date, few projectors of‏ 
YOUR NEXT computer monitor could splitter, which makes the light's elec- this type exist, and they are ex-‏ 
be the nearest wall, thanks to a new tric field vibrate horizontally. With a pensive. Today's TVs use interlaced‏ 
crop of projectors that produce a predictable source of light, the panel scanning to display a picture. |‏ 
higher-resolution picture and are com- can control the amount of light ab- Philips will be introducing a pro- ;‏ 
patible with both computer and tele- sorbed—and reflected. Each pixel gressive-scan TV in the first half ]‏ 
vision images. Called reflective LCD must regulate the amount of red, of 1998—a 32-inch model that i‏ 
projectors, these new machines have green, and blue light it reflects back will cost about $1,200. j‏ 
the brightness of a traditional three- to create a single visible color. To- At a preview, the ۵ à‏ 
lamp front-projection system and gether, the pixels create an image, played a DVD in stun ning clarity, ;‏ 


the high resolution of an LCD panel. 

Traditional systems use red, green, 
and blue lights that are focused 
through a lens to form one image 
on the screen. The resolution is ac- 
ceptable for all video applications, 
but computer-driven presentations 
require higher resolutions that LCD 
projectors can provide. 

While there are two competing 
reflective LCD technologies, from 
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cally, showing up wherever you can 
buy a roll of film. 

Currently, flash-memory cards 
are the portable storage medium of 
choice but cost about $20 per mega- 
byte, a prohibitive price tag for most. 
Given their low cost, Clik discs may 
evolve as the storage medium of 
choice for laptop computers. An adap- 
tor would allow a Clik to be used in 
standard PC card slots. 

Companies like Citizen, Hewlett- 
Packard, Kodak, Microsoft, Pana- 
sonic, and others intend to support 
the platform with machines that 
use Clik. Iomega, meanwhile, will 
sell a $199 external drive that con- 
nects to a computer, so data stored 
on Clik discs can be transferred to 
desktop PCs. The drives are small 
enough to fit in a shirt pocket. Clik 
is set to debut in the second half of 
this year, most likely appearing in 
digital cameras first. —F. V. 


could be transferred to a cellphone 
for transmission over the Internet. 
The discs could also be used with 
GPS navigational devices and even 
with portable video games. 

Despite its size, a Clik holds a lot 
of data —40MB, 
or roughly the 
equivalent of 24 
high-resolution 
digital still images. 
Power require- 
ments are very 
low, so the discs 
are not expected 
to significantly 
decrease battery 
life. Best of all, 
the pocketable, 
matchbook-size 
Cliks are ex- 


T 


lomega's new data disc (actual size shown 


PORTABLES 


Tiny Discs for All 


DATA STORAGE SYSTEMS are rarely 
described as cool, but a tiny new 
disc developed by 
Iomega earns the 
moniker. Called 
Cliks, these discs 
would make it 
easy to transfer 
all kinds of in- 
formation from 
one handheld 
device to an- 
other. With a 
Clik, you could 
move audio and 
text messages 
stored on a cellu- 


above) makes transferring data easy. 


pected to sell for 


about S10 and be widely distributed 


through convenience stores—basi- 


| BROADCASTING 


your favorites have been at converting that situation into 
a first down—or how often the defense has forced a punt. 


ChoiceSeat can tell you. ChoiceSeat holders also can turn 
to (what else?) interactive video games if the main event 


turns into a rout. 


۱ 
| 
| 
۱ 


lar phone toa 
handheld organizer, for example, or 
images from a digital still camera 


Grandstand Computing 


GAME DAY AT THE stadium may soon include a computer at 
your seat, if this year's Super Bowl is any indication. Vyvx, 
a Tulsa, Oklahoma-based provider of video transmission ser- 
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Vyvx envisions the system expanding so fans can access 
highlights and statistics from other games. Will fans one day 
be able to bring their own laptops into the game to hook into 
the ChoiceSeat network? Vynx sees compatibility problems 
as being difficult to tackle.—Bob Sillery 


CHOICESEAT SCOREBOARD | 


7 - Sideline Camera 


sane e 


Laptops at the Super Bowl will let fans see plays from different 
camera angles and access statistics, as in this simulation. 


vices for professional football and other sports, has installed 
about 400 laptop-size computers called ChoiceSeats at Na- 
tional Football League-selected seats throughout Qualcomm 
Stadium, site of Super Bowl XXXII on January 25. The com- 
puters are an interactive alternative to bringing a TV to the 
game, and they will come at no extra cost to the ticket 
holder—revenues will be generated by advertising. 

Additional ChoiceSeats in lounges, suites, and press areas 
will bring the total on Super Sunday to about 600. The com- 
puters will be linked in a local area network that was field- 
tested at college football games and Padres baseball games 
at the stadium this past summer and fall. 

Choice seats, indeed. Fortunate fans can use a touchscreen 
to choose views and replays from any of the cameras deployed 
by NBC on a particular play. At any time during the game, 
ChoiceSeat will also provide statistical information about the 
teams and players, including real-time updates in instances 
when a player breaks a Super Bowl record, for example. 

Situational information is also readily available. For in- 
stance, if your team faces a crucial third-and-one late in 
the fourth quarter, you may want to know how successful 
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Car hits tree. Or tree hits car. Airbags inflate. OnStar Center is alerted. Computer map 
pinpoints location. Advisor calls back, gets no answer. Advisor calls nearest emergency 


service provider. Yes, someone will hear you. 24 hours a day, 7 days a week. Even if you 
can't call, we'll hear you. We'll hear you in other ways, too. If you're lost, we'll direct you. 
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If your car is stolen, we can track it. If youre locked out, we can unlock. It's a service called 


OnStar. It's available on nearly 2 million new GM vehicles. And it gives you more A pesos of 


mind. Because it's a jungle out there. Even when it's only a forest. 
Call 1-888-ONSTAR-7 or visit our website at www.onstar.com. 
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Grooving While 
You're Trucking 


GOOD-SOUNDING stereo systems 
for cars are becoming the norm 
these days. With sport-utility vehi- 
cles, however, quality sound repro- 
duction can be a challenge; the 
boxy nature of these light trucks 
just doesn't lend itself to proper 
sound dispersion. Making 
matters more difficult is 
that sport-utilities tend 
to be noisier than 
sedans, so sound must 
be well amplified to 
rise above the sur- 
rounding cacophony. 
Still, the 
Bose-devel- 
oped sound 
system in the 


The Mercedes-Benz 
SUV's secret? A sub- 
woofer under the front seat. 
new M-Class SUVs built by Mercedes 
proves the task isn't impossible— 
in fact, the system is the bench- 
mark against which other sound 
systems can be judged. 

A cursory visual inspection of 
a Mercedes SUV yields no secrets. 
A pair of 2-inch tweeters, each 
mounted atop a 6.5-inch full-range 
speaker, are installed in the front 
doors. The rear doors house a pair 
of 5.25-inch speakers. All the speak- 
ers are separately amplified. Still, 
not an unusual setup. 

The secret is under the driver's 
seat. A specially designed Acousti- 
mass speaker produces only bass 
notes, which are evenly dispersed 
through the car. The speakers in 
the door reproduce the upper ranges 
of the musical spectrum. Combine 
these with a relatively quiet inte- 
rior, and you have the makings of 
a sound experience on a par with 
the vehicle, which has been hailed 
as a prince among SUVs.—F. V. 
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cards that could hold 74 minutes of 
high-fidelity stereo, the same as a CD, 
but needs none of the moving parts. 
The solid-state recorder would have 
a built-in microphone and headphone 
Jack, and could run 20 hours on a 
microbattery, Sharp says. Ultimately, 
"video silicon" could be developed 
for storing images. 

In the meantime, Sharp is al- 
ready delivering an LCD technol- 
ogy that can make a wristwatch-size 
monitor a reality, and bring much 


longer operating times to all battery- 


powered devices, including camcor- 
ders, portable PCs, and organizers. 
The company's High Reflective 
LCD (HR-LCD) requires no back- 
hght, needing only ambient light 

to display crisp color images. It's 
only half the weight of conventional 
LCDSs, one-third the thickness, and 
consumes one-seventh the power. 
Sharp will produce the HR-LCD 

in 2.5-, 4.3-, 6.5-, and 8.4-inch ver- 
sions initially, for a variety of por- 
table electronics products. Smaller 
and larger sizes are possible, the 
company says, and multiple panels 
can be fused to create large outdoor 
billboards and performance displays. 
—Stephen A. Booth 
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Screens Get Skinnier 


WALL-HANGING TVs are here. Now, 
the PC on a flat panel isn't far be- 
hind. Sharp recently demonstrated 
a "system-on-panel" that incorpo- 
rates the PC's microprocessor, sys- 
tem memory, and other components 
on the same flat LCD used for its 
color display. Also onboard—liter- 
ally: an embedded wire antenna for 
telecommunications, a microphone, 
and speakers for audio input and 
output. Although the low-tempera- 
ture polysilicon LCD panel uses 
handwriting recognition for text in- 
put, Sharp engineers say a touch- 
sensitive membrane keyboard also 
could be implanted. You can't roll 
up a thin-as-a-sheet PC and stick it 
in your pocket yet, but LCD re- 
searchers are already working on 
that possibility. 

The system-on-panel is only one 
area of large-scale integration in the 
works at Sharp. The company's en- 
gineers have also outlined a system- 
on-chip approach to sound and sight 
they call audio silicon. It's a chip 
the size of today's miniature memory 


| COMBO PLAYERS | 


The planned WinCE 2.0 software 
would give the product more func- 
tionality than existing Web TV-type 
machines and would be closer in op- 
erating capabilities to some of the 
PC-theater concepts that have at- 
tempted to marry the TV and PC. 

Among the machines reportedly 
destined to use WinCE 2.0 and the 
SH-4 chip is a new product called 
Dural that will be launched this fall 
by Sega. The SH-4 chip, used in con- 
junction with a sophisticated 3-D 
graphics chip, reportedly provides a 
visual experience that makes current 
videogame systems look “flaccid” in 
comparison, say those who have 
seen the prototype.—F. V. 


WinCE Goes Home 


HOW ABOUT A GAME machine that 
plays DVD titles and provides Internet 
access via a TV? Such is the vision of 
electronics manufacturers who hope 
to offer just such a device next fall. 

Making this a reality is the job of 
a new high-powered microprocessor 
called the SH-4 and a new version of 
Microsoft's WinCE software now used 
as the operating system for hand- 
held organizers. On the silicon side 
of the equation is the SH-4 chip devel- 
oped by Hitachi. The SH-4 is powerful 
enough to handle multiple applica- 
tions simultaneously and, at 200MHz, 
has the speed to do so quickly. 


38 


` Is it the size 
of the equipment? 


Or is it the size of the sound? 


It has long been assumed that bigger equipment means better sound. Not anymore. Bose" Lifestyle” 
systems allow you to enjoy better sound with less clutter less equipment and less complication. 
S سے‎ ٦ e A single, 2X" high music center replaces an entire rack 
—_—_ o | ofelectronics and includes a built-in CD player and AM/FM 
| ! "d | tuner. ê Tiny Jewel Cube" speakers are about the size of a 


computer mouse. And hidden away out of view is the 


Acoustimass” module for purer, more natural bass. Your favorite 
music, movies and sports programs will come to life in a way you 


simply cannot imagine. ê Home Theater Tech- 


nology summed it up by saying, “Everything is iil | 
included and carefully thought out.... The performance is awesome."* @ Please 
call for your complimentary guide to our Lifestyle" music and home theater 
systems, and for Bose dealers near you. Then compare the size of Bose sound 


to the sound of the biggest equipment you can find. 


—HEP SE ° 


Better sound through researche 
1-800-444-BOSE Ext. 482 www.bose.com 


D 1997 Bose Corporation [N98307G *From a review of the Lifestyle? 12 home theater system 


As you begin your search for the 
ideal home theater audio system, 
ask yourself what's important: 
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Reusable launch 
vehicles could 
revolutionize how 
we hoist satellites 
into orbit, deliver 
packages, and even 


travel the alobe. 


By Bill Sweetman 


The rocket's first 
stage flies back to 
the launch site, 
landing with the 
help of parachutes 
and airbags. 


ABOVE EDWARDS AIR FORCE BASE, a C-141A military 
cargo plane tows a veteran F-106 fighter through the sky 
on a 700-foot cable. High over the California desert, the 
catgo jet releases the F-106 for a glide back to the base. 
The test is a milestone in the development of the Eclipse 
Astroliner, a reusable launch vehicle designed to deploy 
communications satellites in space. 


battery of jet engines blasts air 
through an experimental scramjet 
engine at eight times the speed of 
sound. Another team is working on 
a rocket that lands like a helicopter. 
Among the backers of RLV develop- 
ment efforts are aerospace legend 
Burt Rutan, former astronauts Buzz 
Aldrin and Pete Conrad, and best- 
selling author Tom Clancy. 

It's all part of a revolution in ac- 
cess to space: a change from big, 
expensive, one-shot rockets funded 
by government agencies to smaller, 
less costly, reusable vehicles designed 
and built by private industry. 

It doesn't take a rocket scientist 
to see something wrong with how 


ncc GPL assist acy‏ ہے ھا ای 


ILLUSTRATIONS BY BOB SAULS/ 


JOHN FRASSANITO & ASSOCIATES | 


FEBRUARY 1998 


The Astroliner is an airplane-like 
vehicle that will be towed up to 40,000 
feet by a Boeing 747, whereupon it 
will fire its rocket engines and zoom 
to 75 miles above Earth. After popping 
its nose open to discharge a satellite, 
the Astroliner will glide home for a 
runway landing. 

Eclipse Astroliner is only one of 
several reusable launch vehicles, or 
RLVs, under development. In Sacra- 
mento, a team of ex-NASA engineers 


is designing a reusable rocket with en- 


gines that were built in the 1960s to 
put a Russian cosmonaut on the 
moon. On the western edge of Cali- 
fornia's Van Nuys airport, a 1950s- 
vintage test facility powered by a 


4 Nose cone 
hatch 


Once in low Earth 
orbit, the second 
stage opens its 
nose cone to deploy 
a communications 
satellite. 
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The two stages sep- 


arate about 2 min- A SUPPLY OF powerful engines 
utes into the flight, 


تا کے 


After the second 


coca built in Russia is the key to this stage reenters the‏ کو وت 

stage ignites its en- proposal for a reusable launch atmosphere, para- 

gines to continue vehicle, a two-stage rocket chutes deploy to 
her ان‎ ascending. called the K-1. Kistler engineers NOW Op EEE 
us | expect each engine to be 


reused at least 25 times. For 

gentle landings, both rocket 

stages use parachutes and $ uA Lo 
airbags similar to those used CN zd 3 
for the Mars Pathfinder mission. 3 


The unpiloted two- 
1ْ stage vehicle lifts 
EM off vertically, using 
engines purchased 
from the Russians 
after the Cold War. (€ -— Ej 2 نار‎ 
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Airbags deploy just 
before touchdown. 


Parachutes are jetti- 


soned to prevent the 
vehicle from drag- 
ging or rolling over. 


In theory, many different types of 
reusable launch vehicles can be built. 
They can be piloted or unmanned. 
They can take off like an airplane or 
a rocket. They can blast all the way 
from the ground to space in one giant 
step, or they can use two stages to get 
there. The five startup RLV compa- 
nies leading the pack all offer differ- | 
ent solutions. 

The airborne tow tests over Ed- | 
wards are designed to prove a key ele- | 
ment of Kelly Space & Technology's 
concept for a winged space plane. 
Michael Kelly is a former TRW exec- ` 
utive who started his company in 
San Bernadino, California, after TRW | 
canceled the launch vehicle project | 
he was heading. From the outset, 

Kellv savs, he wanted a launcher that 
could fly from any airport, but he 
knew that a piggvbacking vehicle 
would be limited in size by the pay- 


a 
load of the aircraft carrying it. “Then | 


The cargo bay doors 
open, releasing an 
expendable solid- 
rocket upper stage 
that delivers the 
satellite to orbit. 


Liquid oxygen tank 
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may well be to replace the shuttle. 
Designed to launch sections of the 
[International Space Station, Ven- 
tureStar is also awkwardly big for the 
small LEO satellites. 

That makes the satellite market 
a plump target for a group of small 
startup companies that plan to build 
new launch vehicles with funding 
from private investors. So far, none 
of the companies has a working pro- 
totype, nor more than a few dozen 
employees, and it’s likely that some 
of them will run out of money before 
they get the job done. But it's also 
quite possible that one or more of 


these companies will succeed in build- 


ing the world's first privately funded 
reusable spacecraft. Such a craft 
could not onlv launch small satellites 
and scientific research platforms, it 
might also deliver packages or even 
passengers across the globe much 


more quickly than can an airplane. 


The plane's rocket 
engine then ignites, 
and the space plane 
climbs to an altitude 
of about 80 miles. 


F-100 naa 


turbofan 


After reentering the | 
atmosphere, the | 
plane flies to a land- | 
ing field using its 
turbofan engines. 


we launch satellites. Today's throwaway 
launch vehicles are direct descen- 
dants of the first intercontinental bal- 
listic missiles. Using these rockets to 
launch satellites into low Earth orbit 
(LEO) costs about $10,000 per pound, 
and the cost hasn't dropped much in 
recent vears. 

This is bad news for the industry 
consortiums that want to put more zip 
into worldwide telecommunications 
with constellations of LEO satellites. 
The cost of launching these satellites, 
and replacing them as they age or 
break down, threatens to ruin the oth- 
erwise promising economics of global 
phone, data, and video services. 

Lower launch costs are the aim of 
the NASA/Lockheed Martin X-33 
prototvpe and its operational follow- 
on, VentureStar ["VentureStar: 21st 
Century Space Shuttle," Oct. '96]. 
But VentureStar won't flv until 2004 


at the earliest, and its first task 


Pioneer Pathfinder 


A FIGHTER-SIZE AIRCRAFT, the 
piloted Pathfinder is powered by 
a pair of Pratt & Whitney F100 
turbofan engines, and a Russian 
RD-120 rocket engine that 
burns kerosene and oxygen. 
The payload bay could be re- 
placed with a pressurized fuse- 
lage, enabling parcels to be 
delivered to anywhere on the 
globe in 90 minutes or Less. 


The space plane takes off 
from the ground using two 
conventional turbofan engines. 
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tralia; the latter will serve the Asian 
market. The company does not in- 
tend to sell its vehicles or its technol- 
Ogy, but to set itself up as a complete 
launch service, at $17 million a flight. 
That translates to a satellite-delivery 
cost of about $4,800 a pound, less 
than half the current cost. The plan 
is to build five vehicles, each capable 
of making 100 flights. So far, the 
company has secured about $100 mil- 
lion of the $500 million needed to 
complete the project. 

Pioneer Rocketplane's Pathfinder, 
like Kelly's Eclipse Astroliner, has 
a pilot and needs a "kick stage" 
to orbit a satellite. The Pathfinder, 
which looks like a small space shuttle, 
takes off using two Pratt & Whitney 
F100 turbofan engines and climbs 
to about 30,000 feet. There it receives 
liquid oxygen from a tanker aircraft, 
through a vacuum-jacketed hose. 
Only then does it ignite its Russian 
RD-120 rockets and fly above the at- 
mosphere to release the upper stage 
carrying the satellite. 

Like towing, midair refueling 
boosts performance because the ve- 
hicle starts with full tanks at 500 mph 
and 30,000 feet. Also, if the rocket 
does not have to operate in the dense 
lower atmosphere, it can have a larger- 
diameter nozzle that is more efficient 
at high altitude. 

Pioneer's team, which includes 
experimental aircraft designer Burt 
Rutan and man-on-the-moon Buzz 
Aldrin, has won a $2 million design 
contract under NASA's Bantam pro- 
gram. NASA is looking for a vehicle 
to launch small payloads (about 400 
pounds) for $1.5 million per flight, 
and may fund the Pathfinder proto- 
type if it proves competitive. 

The Pathfinder is smaller than 
the Eclipse Astroliner, because its size 
is limited by the amount of liquid oxy- 
gen that an L-1011 tanker can carry. 
The space plane weighs 220,000 
pounds when it disconnects from 
the tanker, and can orbit a maximum 
of 5,000 pounds. The airframe is made 
of aluminum, covered with thermal- 
barrier tiles like those used on the 
B-2 bomber's jet exhausts. 
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altitude of 75 miles before its nose pops 
open and it ejects a satellite, attached 
to a simple solid-rocket upper stage. 

Kistler Aerospace Corp. plans to 
beat the Astroliner into space, mak- 
ing its first orbital flight late this year. 
The company's effort began in 1994, 
when Seattle inventor and entrepre- 
neur Walter Kistler invited financier 
and developer Robert Wang to join a 
space launch project. Wang agreed, 
on the condition that Kistler also take 
on a manager with experience in an 
operational space program. The com- 
pany recruited George Mueller, for- 
mer manager of the Apollo and 
Saturn programs at NASA. 

Mueller brought in a team of ex- 
NASA colleagues, who devised a de- 
sign that he calls “the simplest possible 
implementation of a transportation 
system" for lofting LEO satellites. 
The plan is to build an unmanned 
two-stage rocket, powered by Russian 
NK-33 and NK-43 engines burning 
liquid oxygen and kerosene. 

The Kistler K-] rocket stands 115 
feet high, weighs just over 800,000 
pounds, and can put about 10,000 
pounds into orbit. It looks about as 
sexy as a feed silo, and its engines— 
built for the giant N-1 moon-shot 
booster—have been in a Russian 
warehouse for a quarter of a century. 
But Kistler is in the lead among the 
new entrants, with a contract 
from Loral Space & Com- 

munications to launch 
10 of the satellites in Lo- 
ral’s proposed Globalstar 
mobile phone network. 

Kistler and other contenders are 
using Russian rockets because they 
are far better than anything made in 
the United States, which has devel- 
oped only one new liquid-fueled 
rocket motor since the Apollo pro- 
gram. The Russians have developed 
dozens, inventing ways to operate 
at higher pressure, and applying ad- 
vanced materials to make their mo- 
tors more durable. 

Kistler plans to fly K-1s from the 
Nevada test site and Woomera, Aus- 


we decided to tow the thing, and we 
got more relief than we dreamed pos- 
sible,” he recalls. World War II tests of 
giant troop-carrying gliders show that 
a 747 could pull a 500,000-pound air- 
plane aloft. 

Kelly has a $89 million contract 
with Motorola to launch 20 of the 
company's Iridium LEO satellites on 
the Eclipse Astroliner, starting in July 
2001. Meanwhile, the company is 
building a smaller prototype, called 
the Eclipse Sprint, scheduled to fly in 
1999. About the same size as the F-106, 
the Sprint will be a testbed for the 
Astroliner's flight controls, its aerody- 
namics, and its structural materials— 
aluminum alloy protected by thermal 
blankets and tiles. Development of the 
full-scale vehicle will cost only $150 
million, thanks in part to the use of 
modified parts from other aircraft. 

The Astroliner will be built like a 
conventional airplane, flown by two 
pilots, and powered by an off-the-shelf 
rocket motor. It will 
| not go all the 
way to orbit, 
but will reach 
a speed of 
Mach 6.5 and an 
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ipace plane 

i '5 a conven- 
tional, powered 

; ۶ landing on a runway. 


bound by strict non-disclosure agree- 

ments. Even suppliers don’t know 

all of the details of the p 
Space Access has about 50 em- 


۲016. 


plovees—a mix, says President Steve 
Wurst 
high-speed programs such as the X- 


. of veterans who worked on 


15; and young, computer-savvy engi- 
neers. Wurst says Space Access has 
not publicized its activities because 


enough investors are already onboard 


to fund the project, and the company 


wants to maintain its technical lead 
over the competition. 

The Space Access laun- 
cher is a two-stage vehicle, 
with an airplane-like first 
stage that takes off and 
lands on a runway. 
The kev to the 

launch svstem, 


o 


high Roton C will weigh 325,000 
pounds at launch—less than half the 
mass of the Kistler K-1. Its designers, 
among them Burt Rutan, claim the 
Roton will be able to launch pavloads 
for as little as $1,000 per pound, and 
will be capable of returning with a 
fully loaded cargo bav. Test launches 
of the Roton are due to start in 1999, 
Kelly, Kistler, Pioneer, and Roton 


publicize their programs on the Inter- 


net and in glossv brochures. Not so 
tor Space Access. Based in Lancaster, 
California, a few miles from the Lock- 
heed Martin Skunk Works, Space 


Access is the closest thing to a "black" 


military program that you'll find in 
the commercial world. Subcontrac- 


tors and potential customers are 
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After thrusters fire 
to circularize the 
rocket's orbit, the 
nose cone opens to 
release the payload. 


Rotary Rocket—a team of entre- 
preneurs backed by private inves- 
tors, including author Tom Clancy— 
has developed another unique ap- 
proach to space launch. The Roton is 
a single-stage vehicle that takes off like 
a conventional rocket, powered by an 
engine that burns kerosene and liquid 
Oxvgen. Che engine has an advanced 
aerospike nozzle, which resembles a 
traditional bell nozzle turned inside out. 

Built into the Roton’s nose is an 
unpowered rotor with telescoping 
blades that deploy and spin up as the 
vehicle approaches its landing spot. 
In the seconds before touchdown, 
the rotor blades pitch up, trading ro- 
tational momentum for lift, and the 
vehicle lands slowly like a helicopter. 

Constructed from graphite com- 
posite materials, the 52-foot- 


The craft rotates | 
end-for-end, and | 


Rotary Roton thrusters fire to 
slow the vehicle y 
THE ROTON launcher is similar to سو سای‎ ۱ 
T Y scoping rotor 
Te the Kistler Ke 1 bu وت سا‎ blades deploy: | 
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On final approach, the blade | 16 € 
- pitch changes—producing 
thrust that enables the rocket 


to make a precision landing. . 


nology, as the first stage of a two-stage 
medium-lift launch vehicle. So the 
development cost can be shared be- 
tween the space launch 
and cargo markets. 
However, Kistler 
and Rotary Rocket 
may have trouble 
persuading foreign 
governments to ac- 
cept the idea of un- 
powered, pilotless, 
wingless vehicles plum- 
meting toward their coun- 
tries at hypersonic speed, 
packing enough kinetic energy to 


ize 


take out a city block. 

The U.S. Air Force, meanwhile, 
wants a military space plane for satel- 
lite defense, and to perform reconnais- 
sance and precision strikes against 
terrestrial targets. Although the White 
House vetoed the space plane project 
in October, the operational require- 
ment still stands—and "aircraft-like 
operations" is the watchword for this 
project as well. 

Further into the future, some com- 
panies that are developing reusable 
spacecraft anticipate taking paying 
passengers into space. With so many 
possible market opportunities for a 
reusable launch vehicle— satellite 
launches, package delivery, military 
missions, and even space tourism— 
the development of a commercial 
reusable spacecraft seems very much 
inevitable. Still, the first step is a big 
one for the small companies compet- 
ing in this space race. 

Paul Czsyz, a former McDonnell 
Douglas engineer and an expert in 
hypersonics, compares today's one- 
way rocket technology to Conestoga 
wagons. These wagons carried people 
and their goods from St. Louis to the 
West, but making the trip back was 
nearly impossible. Settlement began 
with the wagons, but industry could 
not grow until speculators bet every- 
thing on a railroad that made round 
trips possible. The first satellite lofted 
by a fully reusable, privately funded 
launcher could be as important as 
the driving of the last spike of the 
transcontinental railroad. <> 
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The Race for Space Tourism 


The contest has attracted the at- 
tention of some of the people al- 
ready developing reusable 
vehicles for satellite launches. 
Rutan, who is involved in 
two such projects—the 
Pathfinder space plane and 
the Roton rocket—was the 
first of a dozen or so en- 
trants to officially sign up for 
the X Prize competition. Also 
registered 1s Robert Zubrin, vice 
president of research and develop- 
ment for the Pathfinder team, who 
points out that "the same vehicle we 
are developing for the X Prize compe- 
tition will be able to launch satel- 
lites at half the current price." 

However, the winner of the X 
Prize won't necessarily be qualified 
to launch satellites, a business that 
offers potential rewards far in excess 
of $10 million. X Prize flights are 


suborbital, while launching a satel- 
lite requires enough oomph to reach 
low Earth orbit.—Dawn Stover 


If space planes and reusable rock- 
ets do achieve aircraft-like operations, 
they may be just as useful for deliver- 
ing packages here on Earth as in 
space. Federal Express founder Fred 
smith, patron saint of procrastina- 
tors, has made no secret of his goal 
to provide next-day service between 
any two points on the globe—which 
means that the packages need to go 
supersonic. More than a decade ago, 
smith offered to put FedEx money 
into demonstrating a hypersonic 
cargo plane. It may be a better com- 
mercial prospect than a supersonic 
airliner. Whether you count them by 
the pound or by the cubic foot, ex- 
press packages bring in more revenue 
than passengers, and they don't 
whine if the Moet & Chandon is 
the wrong vintage. 

By a neat technical coincidence, 
a hypersonic freighter with a 10-ton 
trans-Pacific payload is about the 
same size, and needs the same tech- 


“I BELIEVE WE are going to have 
space tourism, and I'm tired of wait- 
ing for someone else to do it,” de- 
clared aircraft designer Burt Rutan 
upon announcing his intention to 
compete for a $10 million cash prize 
that will be awarded to the first non- 
governmental team to launch people 
into space. Offered by the nonprofit 
X Prize Foundation, the cash and a 5- 
foot-tall X Prize trophy will go to the 
first team that successfully sends 
three people on two consecutive 
flights to an altitude of 100 kilome- 
ters, or 62 miles. 

Based in St. Louis, the foundation 
^is loolang for a 21st century Charles 
Lindbergh," says Chairman Peter H. 
Diamandis. Lindbergh and his con- 
temporaries were spurred on by more 
than 100 aviation prizes offered be- 
tween 1905 and 1935. Just as these 
prizes helped create today's aircraft 
industry, the foundation hopes the 
X Prize will jump-start the space 
tourism industry. 


says Wurst, is a new engine. Elements 
of the engine have been tested by 
subcontractor Kaiser Marquardt, a 
company with unmatched experience 
in high-speed, air-breathing propul- 
sion. The Space Access scramjet en- 
gine 1s expected to be seven times as 
efficient as a rocket, eliminating the 
need for a tow or inflight refueling. 

Although the first company to get 
off the ground will have an advantage, 
reliability and safety will also be nec- 
essary ingredients for success. Cus- 
tomers don't merely want a cheaper 
system, but a launch service that can 
offer "aircraft-like operations." The 
space shuttle takes weeks of work be- 
tween flights, and VentureStar is in- 
tended to turn around in seven days. 
Airplanes turn around in hours or 
their operators go bankrupt, because 
an expensive vehicle that flies infre- 
quently and makes only a few hun- 
dred trips in its lifetime can't afford 
to offer low fares. 
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e WORLD'S ONLY STANDARD THIRD DOOR * LARGEST FULL-SIZE PICKUP BOX BY VOLUME 
e TRITON™ V8 ENGINES ARE THE ONLY LINE OF PICKUP ENGINES WITH FAIL-SAFE COOLING 
e MOST POWERFUL STANDARD V6 ENGINE AVAILABLE IN A FULL-SIZE PICKUP | 


REMODEL OFFERS PLENTY OF SQUARE FOOTAGE 
AND THE FRENCH DOORS AT NO EXTRA CHARGE. 
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FORD F-SERIES. 
THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS: 


1-800-258-FORLD or www tord.com 


WitH the held of Roger: 
and Deb a Fouts, five 
ار‎ "hrs now have 
۲٣ comfortable place 


to retire. 


t Age: 21 
21 ‘Da often shows off his 
m remarkable physical 
in territorial dis- 


„play: s that include slam- AB 
f his feet against he most girlish chimp in the group, 
srvation windows. Moja loves to dress up in clothes, wear 


, obé d lipstick, and read fashion magazines. 


UE EVENT 1995 


j tute have formed a family unit 
cally, chimpanzees are more closely 
. related to humans than they are 


| to gorillas or orangutans. 
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Age: 32 

The oldest of the five chim- 
panzees, Washoe is the ma- 
triarch. She has been with 
Roger and Deborah Fouts 
since she was two years old. 


cCENERAL WAS! 


ward eagerly to get a 

' says the volunteer. 

y in Nevada where she 
king" chimp. That is, 
| American Sign Lan- 
humans. But that 

h Washoe was still in 
aduate student who 
the chimp and teaching 
years old, and Fouts is 54. 
ed since they first met. 


About Who We Are, Fouts recounts the life that he, his 


BY JOHN B. 
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PHOTOGRAPHED 


0 
Gece 


[Tatu 


Age: 22 
Since childhood, 


Tatu has been par- 


tial to the color 
black. She signs 


"that black" to 


anything she con- 
siders attractive. 


it to the chimpanzee, who lean ! 
closer look. “Washoe loves shd 

Washoe, named after the co 
was raised, is the world's first | 
she is the first chimpanzee to 
guage (ASL) to communicate 
was more than 30 vears ago, / 
diapers and Roger Fouts was £ 
earned a small salary caring for 
her ASL. Washoe is now 32 yea 
Their lives have been intertwin 
۱ b Stephen Tukel Mills, 
bs) Have Taught Me 


| In à recent book written wit 
Next of Kin: What Chimpanze 


A cage allows Deborah 
and Roger Fouts to 
safely interact with 
chimpanzees in their 
outdoor habitat. 


y ےگا‎ 


." A 160-POUND CHIMPANZEE sits about 
a io 410 feet away from us, gazing into our eyes, 
ea a hint of a smile on her 
` face. Suddenly her hands’ 
spring to life, forming phrases in sign lan- 


r Dawn Stover 


E She points emphatically at the 
eet of a woman sitting near me. 


a “What is she saying?” the woman asks. “She wants 
. . to see your shoes," answers a volunteer who understands 


“Si wt 


is 


et 


oper 
Uli IMamahs did not 
T. P sign lan- 
ui guage around 
-= Loulis for five 
= | years; he 
red it from 
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4 | Kitchen 
8 i 0 | 
Indoor | 
climbing Indoor 
structure sleeping 


year-old chimp 

named Ham (short for 
Holloman Aeromedical) thundered into 
space aboard a Mercury capsule, more 
than three months before Alan Shep- 
ard’s famous ride. A second chimp, 
Enos, orbited the Earth in advance of 
John Glenn’s historic mission. 

Since then, chimpanzees have 
stood in for humans in a variety of re- 
search: They've been injected with 
doses of AIDS, hepatitis, polio, and 
malaria; used as crash-test dummies; 
and separated from their mothers to 
determine the importance of mater- 
nal bonding. In one experiment, pis- 
tons were driven into the heads of 
unanesthetized chimps to study the 
effects of head trauma. “The chimps 
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Structure. f “oo 


Outdoor 


rabid 


Terraces 


1 | — . Indoor exercise 
| | . areas for 
cold days 


for the backyard trailer where the 
two-year-old chimp slept and ate. She 
was terrified of it, and retreated to a 
corner. "Then Washoe stood up, as if 
struck by an idea," Fouts recounts in 
his book. "She grabbed one of her dolls, 
approached to within 4 feet of the 
dreaded doormat, and threw her doll 
right on top of it." After watching the 
doll for a few minutes, then inspect- 
ing it, Washoe seemed satisfied that 
the doormat was harmless. 

The doll played the same role for 
Washoe that chimps so often have for 


humans: test subject. Washoe was born 


at the Holloman Aeromedical Labora- 
tory in New Mexico, where, until re- 

cently, the Air Force bred chimpanzees 
for space research. In 1961, a three- 
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wife Deborah, and their three chil- 
dren have shared with a group of cap- 
tive chimpanzees. Roger began his 
work with Washoe in 1967 at the Uni- 
versity of Nevada in Reno. There, the 
young chimp was raised like a deaf hu- 
man child. She ate in a high chair, played 
with dolls, and learned sign language. 

Researchers began raising chimps as 
humans in the 1930s, but the chimps 
never learned to speak. Only by study- 
ing chimpanzees in the wild did sci- 
entists learn that they communicate 
using gestures, as well as hooting and 
panting. The experiment with Washoe 
proved that humans and chimps could 
communicate with ASL. 

While Fouts was teaching ASL to 
Washoe, a new doormat was purchased 


TREVOR. JOHNSTON 


for violations of the Animal Welfare 
Act, already controls some 600 chim- 
panzees in the United States, includ- 
ing the space chimps—currently leased 
from the Air Force. Coulston has pro- 
voked critics by suggesting chimps be 
used as living blood and organ banks. 
Last summer, a National Research 
Council panel recommended that a 
central federal agency take responsi- 
bility for the long-term management 
of chimpanzees used in medical re- 
search. The panel indicated that eu- 
thanasia should not be used to control 
captive populations, and called for 
a moratorium on breeding until 2001 
to reduce the surplus of research 
chimps. The panel also endorsed 
"retirement" for some chimpanzees 
in public or private sanctuaries. 
These sanctuaries might look some- 
thing like the Chimpanzee and Human 
Communication Institute that Roger 
and Debbi co-founded at Central 
Washington University in 1992. The 
institute includes spacious indoor 
and outdoor enclosures for the 
five chimpanzees that inhabit it. 
Daily activities often have a theme, 
such as the color blue. The chimps 
have their own names for holidays 
such as Thanksgiving and Christmas— 
Bird Meat and Candy ‘Tree, respectively. 
The institute is supported in part 
by “chimposiums,” hour-long educa- 
tional workshops in 
which the public 
can watch the 
five chimps 
through the 
enclosures. 
The evolu- 
tionary dis- 
tance between 
humans and 
chimps is 
short, and to 
Roger and Debbi, 
! the boundary is a fuzzy 
one. "I'm losing my hair," says 
Roger. "But at what point do I suddenly 
become bald?" That moment is almost 
as difficult to pinpoint as the moment 
humans first appeared on Earth. “From 
algae to chimpanzees to humans, we're 
all connected,” says Roger. <> 
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isolettes, Roger and Debbi saw an adult 
chimpanzee sealed inside, rocking back 
and forth. To their eyes, the chimp 
appeared to have gone insane. Even 
more horrifying were scenes showing 
infant chimps in smaller boxes. Roger 
says the shriek he heard as the door 
closed on one chimp will haunt him 
for the rest of his life. 

Not long afterward, Roger saw the 
lab—then called Sema—in person. 
He visited with Jane Goodall, the 
world’s leading expert on wild chim- 
panzees. The tour left Goodall in tears. 

Conditions at some labs—including 
Sema, now owned by Diagnon—have 
improved considerably since that visit. 
But the Department of Agriculture’s 
rules for chimpanzee care still do not 
require that chimps be kept in large 
cages or in social groups—the two 
factors most critical to their mental 
well-being, according to the Foutses. 

There are currently about 2,000 
chimps in the United States. Of these, 
some 1,700 are in laboratories, with 
the remainder in zoos and other insti- 
tutions. There are about 150 space 
research chimps still living, most of 
them in cages at Holloman Air Force 
Base. Chimpanzees can live into their 
60s, and a lifetime of care can cost as 
much as $300,000. 

In 1995, the Air Force asked Con- 
gress to transfer its ownership of the 


space chimps to a research facility run 
by toxicologist Frederick Coulston, but 
the proposal was scrapped when ani- 
mal-welfare groups intervened. The 
Coulston Foundation, which has been 
fined by the Agriculture Department 


have been treated like hairy test tubes,” 
says Roger Fouts. 

Chimpanzees are used in so many 
experiments because they are so simi- 
lar to humans. In the early 1980s, sci- 
entists discovered that 98.4 percent of 
human DNA is identical to chimp 
DNA. That makes chimpanzees our 
- closest living relatives. 

In 1970, Project Washoe ended at 
the University of Nevada, and both 
Washoe and the Fouts family were sent 
to the Institute for Primate Studies at 
the University of Oklahoma. It was 
there that Washoe gave birth to a baby 
that died soon afterward. To console 
the distraught mother, Roger found a 
replacement at the Yerkes Regional 
Primate Research Center in Atlanta, 
a ten-month-old male named Loulis. 
Washoe adopted Loulis and later taught 
him ASL, making him the first chimp 
ever to learn sign language from an- 
other chimp. 

In 1980, Roger moved his growing 
family—which now included a third 
chimpanzee named Moja—to Central 
Washington University in Ellensburg, 
where he 1s now a professor in the 
psychology department. Soon after the 
move, the Foutses took in two more 
chimpanzees, Tatu and Dar. 

Roger and Debbi reached a turning 
point in 1986. They found in their mail 
a 16-minute videotape made by a 


“From algae to 

chimpanzees to 
humans, we’re 
all connected.^ 


group called True Friends of Animals. 
It showed a Maryland biomedical lab- 
oratory room lined with what appeared 
to be stainless-steel refrigerators. As 
the camera zoomed in on the acrylic 
window of one of these boxes, called 
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١ The LN2000 runs on 

i liquid nitrogen, which 
is currently trucked 
all over the country 
and used to freeze 

everything from lob- 
sters to warts. 
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Q9 Pressurant bottles of nitro- 

gen gas substitute for a pump in 
. this prototype. The gas pushes 

. some liquid nitrogen out of the 

. 24-gallon stainless steel dewar 


P Pm m ent 


Liquid nitrogen passing |‏ و 
through the heat exchanger‏ 


quickly reaches its boiling | | Em EC C -P em c Se A 
point of minus-320*F. The Pressurant | 

nitrogen expands to a gas, with bottles {Si BE 

a pressure of up to 150 psi. 


€ The pressurized nitrogen 

gas drives a war-surplus 

air motor (originally used 

to raise ship anchors) that 

works like an old-fashioned © Before exiting the vehicle, ilo. 

steam engine. nitrogen exhaust passes through 
a secondary heat exchanger. 
There, it prewarms liquid nitro- 
gen coming from the fuel tank. 
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` that serves as a fuel tank. 


ON HUMID DAYS, an experimental vehicle roaming around 
the University of Washington campus in Seattle leaves a 
puff of white exhaust in its wake. The converted 
mail-delivery van isn't making the air any dirtier, 
though. Nothing comes out of the tailpipe except gaseous 
nitrogen, the main component of air. 


Called the LN2000, the vehicle gets its 
power by converting liquid nitrogen to gas, ex- 
ploiting a centuries-old technology. This same 
technology could even enable a vehicle to run 
on air, which is 78 percent nitrogen by volume. 

The vehicle is driven by pressure released 
when cold liquid nitrogen is heated past its mi- 
nus-320?F boiling point by outside air and be- 
comes a gas. One problem the researchers had 
to overcome was how to keep the primary heat 
exchanger, which resembles a car radiator, from 
frosting up. The nitrogen passing through the 
tubes of the heat exchanger is so cold that mois- 
ture in the surrounding air would condense on 
the outside of the tubes, obstructing the airflow. 
The solution is a clever tube-within-a-tube design invented by graduate student 
John Williams. The nitrogen passes back and forth inside a set of three nested 
tubes. By the time it reaches the outermost tube, the nitrogen is warm enough that 
the exterior wall of the tube remains above the freezing point of water. 

Still, the performance of the LN2000 leaves plenty of room for improvement. 
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E | s Its top speed so far is 22 mph, and it gets only 0.2 mpg at best. Even so, its creators 
AS |. — see it as a serious competitor to battery-powered electric vehicles. "We're trying to 

VE | provide an alternative to electrochemical batteries,” says Carl Knowlen, a research‏ | ما 

E - scientist on the LN2000 team, which is led by Abe Hertzberg of the university's 


Aerospace and Energetics Research Program. A cryogenic car could have three 
times the range of an electric vehicle of the same weight, and there would be no 
battery-disposal concerns associated with it. 

Liquid nitrogen would cost an estimated 30 cents a gallon at the pump. With 
new engine designs, the LN2Z000 team claims it can improve efficiency to between 
3 and 4 mpg, bringing fuel costs down below 10 cents a mile—comparable with 
some gasoline vehicles. 

Meanwhile, a second research team working independently at the University 
of North Texas in Denton has also built a liquid-nitrogen vehicle. Called the 
CoolLN2Car, it works on the same principle as the LN2000, but uses a turbine 
expander instead of a piston engine. 

Turning nitrogen gas into a liquid takes energy. 5o while cryogenic cars (and 
electric vehicles) have zero emissions, they rely on energy produced far away at 
emissions-generating power plants. There is a way out of this dilemma, say pro- 
ponents of cryo cars: Route the exhaust from fossil-fuel power plants through 
cryogenic plants that would not only mine the stack gases for nitrogen, but would 
also condense pollutants and greenhouse gases for later disposal. 

In cities like Los Angeles, cryo cars could help keep the air clean while offer- 
ing another advantage: free air conditioning. "When you turn the AC on,” says 
Knowlen, “you get better mileage." <> 
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Mitsubishi's unique 

Philips joins the MobileAccess 120 

cellular crowd brings e-mail, fax, 

with Isis, an ana- and paging to 

log phone with a analog cellular. 
long-life battery. 


Nokia's new dual-band 

6190 makes PCS i ۱ 
more practical بے سے‎ Ericsson puts 
by adding analog PCS in a pocket- 
cellular support. size package 
with the CF 788, 
which weighs 
less than 5 oz. 
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REMEMBER THOSE government auctions of radio 


i spectrum space and all that talk about a new genera- 
= den piece tion of cellular phone services? Remember those pre- 
— مد‎ teh. dictions about how competition 
nology and can fall By Chris O'Malley and digital technology would yield 
i back to cellular. smaller, cheaper, and more com- 
Ni puter-like wireless phones? And remember how it all 


seemed as distant as, well, the voice at the other end 

: | | of many cellular calls? 

: | | Well, the future of cellular is now. And while some 
of its promises are already being fulfilled, all of the 
new (and sometimes incompatible) gear and advanced 
services have had an unintended impact: It's wireless 
chaos out there. If you haven't been shopping for a 
cellular phone lately, a few surprises are awaiting you 
—beginning with the fact that not all of what you'll 
see are cellular. Some are designed to be used with 
so-called personal communication services (PCS), new 

Motorola's popular digital-only networks that operate at a different fre- 

StarTAC models now quency than cellular networks. Even among the cellu- 

come in PCS, digital lar models, you now must choose between conventional 

cellular, and analog ae 

eli OMNCM analog and newer digital. 

As if that weren't confusing enough, you'll likely 
encounter a sprinkling of dual-mode and dual-band 
phones. Dig a little deeper and you'll find that not all 
digital phones speak the same language, either, with 
soupy dialects such as CDMA, TDMA, and GSM 
creeping into an already difficult decision. Among 
other things, that means that digital phones are often 
wedded to specific services in your area, as opposed 
to analog cellphones, which can be used with any 
carrier offering analog cellular service. 
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for most regional PCS services. 

How do you choose a service? 
Carefully, and with your own calling 
habits placed squarely in front of the 
selling points of the technologies in- | 
volved. First, of course, vou have to | 
make sense of what they're selling. 

It's tempting to dismiss analog f 
cellular service in the face of so much ^ 
new digital competition, but doing so 
could be a big mistake— particularly | 
if you frequently travel far from home 
and your cellphone comes with you. 
That's because analog cellular still 
offers by far the best wireless cover- 
age. With the exception of some na- 
tional parks and a few remote rural 
areas, you can make an analog cellular 
call almost anywhere in the United 
States. Analog phones all use 
the same transmission 
method, known in the 
trade as AMPS (Ad- 
vanced Mobile Phone 
Service), and cellular 
carriers across the 
country handle each 
other's calls—for 
a "roaming" fee. 


کرتشم * 


i 
MI 
" 
nm 
fi 


HET 
W 


DIGITAL CELLULAR 


CDMA, TDMA, or GSM digital with AMPS analog 
Local or regional, with analog fallback nationally 
Good to very good (when in digital mode) | 
Free to $100* 

70-150 min.* * 
26-60 hours* 

$19 per month and up* 
0-30 min.*; call waiting, forwarding; 3-way calling 
Reduced, or none | 
Flat, 60-75 cents per minute * 
Voice mail, caller ID 


Monthly plans with more minutes at less cost | 
Di gital network may not be operational or complete ‘| 
Anyone who wants the balance of analog's cov- لہ‎ 
erage and digitals features, or anyone who uses 

the phone heavily and needs a less costly local 


and roaming plan. 


Messaging, Internet 
Yes 


Bonular 
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text messaging, that cellular carriers 
are scrambling to match or beat. Com- 
petition, in short, is working. 

Nonetheless, the upshot of these 
new technologies and companies is 
that the process of going wireless has 
been turned on its head: You should 
shop for a service first, then pick 
the phone. 

Your choice of service will narrow 
your phone choices— perhaps severely 
so. With basic analog cellular service, 
you'll still likely have a half dozen or 
more models to choose from at most 
stores. That may dwindle to two or 
three for digital cellular, which many 
carriers are now pushing (for capacity 
reasons—more on that in a moment). 
With some PCS services, you may not 
have a choice at all; many stores 
carry only a single compatible 
phone each for, say, 
PrimeCo or Sprint 
PCS. That's begun 
to change, but it's 
unlikely you'll 
soon see more 
than two or three 
phones available 


ANALOG CELLULAR T E 


AMPS analog 

More than 95 percent of United States 
Fair to good 

Free to $100* 

45-90 min.* 

12-20 hours* 

$29 per month and up* 

0-30 min.*, call waiting 


Variable, $1 or more per minute* 
Voice mail, call forwarding, three-way calling 
None (most phones) 


Night and weekend calling packages available 
Digital/analog phone may give you more for less 
Anyone who travels long distances and needs 
the extensive coverage of the analog network, or 
anyone who wants a basic phone for occasional 


or emergency use. 


The good news in all of this is that 
you have more say about who provides 
your wireless phone service, with what 
features, and at what price. Since the 
first cellular phones became available 
in 1981, the Federal Communications 
Commission has licensed the use of 
the cellular radio frequencies (in the 
800MHz range) to only two companies 
in any given area. And these duopolies 
have tended to share the wealth of new 
wireless customers—about 55 million 
in the United States at the end of 1997— 
rather than compete for them, offer- 
ing similar prices and coverage areas. 

But the allocation and auctioning 
of a new set of frequencies (1,900M Hz, 
or 1.9GHz) in 1998 or '99 for PCS 
phones has tipped the balance in favor 
of consumers. In most markets, at least 
three or four companies are trying to 
sell you a wireless phone, and many 
PCS services are offering low rates 
and features, such as voice mail and 


Wireless World 


THE CELLULAR landscape 
has changed dramatically of 
late. Here's how the three 
major types stack up. 


TRANSMISSION TYPE 
COVERAGE AREA 

VOICE QUALITY 

PHONE COST 

PHONE TALK TIME 

PHONE STANDBY TIME 

| SERVICE COST 
SERVICE INCLUDES 
ROAMING SETUP FEES 
LONG-DISTANCE CHARGES 
OPTIONAL VOICE SERVICES 
OPTIONAL DATA SERVICES 
PRIVACY PROTECTION 
EXTRAS 

GOTCHAS 

BEST FOR 


Yes 


No 


"= typical 
prices or 
figures 
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Ford* and many mem have used Ic s 
training for their own employees. 


Train for a new career or 
advancement on your present job. 
Because you train at home, you leam 
when vou choose...go as fast or slow as 
you like. And since you are a class of 
one, there's no waiting for the next 
semester... ou can start immediately! 
Choose your Career Stamp 

and get FREE FACTS. 

So without obligation, just select your 
Career Stamp. Affix the stamp, fill in the 
postage-paid reply card and mail it today. 
Or you can call us, toll free. 


* These companies hate hosen IC to Irain their 
employees, It does not imply an endorsement. 


Train at Home In Your Spare Time 
Money- Making Career 


Find out how you can qualify for 
your “dream job”! ‘| More money, 
more security, a better way of life! 
The decision to train for a better-paying, 
more satisfying career is not a simple one. 
Yet it may well be the most important 
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Î decision vou will ever make. 


At ICS we've spent more than one 
hundred years training people for 
exciting, money-making careers. From 
our beginnings in 1890, we have become 
a world leader in training for business, 
industry, science and technology. In fact, 
ICS training has proven so successful that 


more than 10,000,000 students have 


enrolled with us. Nearly 2,000 American 
corporations — including General 
Electric, IBM, Mobil, General Motors, 
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Prease SEND ME FREE FACTS and full information on how 1 
can train at home for the career I have selected. I understand I am 
under no obligation and no salesman will visit me. 


aid 
CALL TOLL FREE 
1-800-596-5505 ext.1089 


CALL ANYTIME—24 hours a day, 
7 days a week. 


http: / /www.icslearn.com 
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Porular Science 


Could : a Career Diploma Help You Earn $25,000 to $100,000 More in Your 
Lifetime? Compare your present salary with the money you could be making 
in any one of the careers shown. And it's not only the money, but the fun of 
working in a job you like. 


Could a Specialized Associate Degree Be Worth Thousands of Dollars 

to You? A degree could make a giant difference in your lifetime earnings, 
compared to the average earnings of a high school graduate. Choose the 
degree or career program you are most interested in and affix the stamp in the 


International Correspondence Schools 
925 Oak Street, Dept. PPCS18S 
Scranton, PA 18515 


PLEASE PRINT 


Preferred Placement Partner 


@ MANPOWER 


Get FREE FACTS and an 
information-packed 
brochure. 

Select the one Career Stamp that 
interests you most. Affix it to the 
postage-paid card and mail it 


today. We'll send you all the Name Age 
exciting information you need to wae wae # 
make your decision to enroll. See ہے ود‎ 
how easy it is to train at home for City/State - Pip 
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a new career or advancement on 
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it’s Never Too Late 


To Change Your Job! 


Send for FREE FACTS on any one of these 55 Career Opportunities you can train for at home. 


Open-book exams test what you know, not how well you 
memorize. 
You set the pace, taking exams only when you feel ready. 
There's no pressure when you train at home. Many programs can 
be completed in less than a year—or take as long as two years if 
you like—longer if you're getting your degree. 
To get FREE information on the career of your 
choice, pick your Career Stamp and affix it to the 
other side of the reply card. SEND FOR FREE 
FACTS NOW! Or for faster service, call Toll Free! 


1-800-596-5505 ext. 1089 


CALL ANYTIME—24 hours a day, 7 days a week. 


Train at home for a better career. 
If you want more money, more satisfaction and a better way of life, 
act now. Select the Career Stamp that interests you most and 
affix it to the box on the other side of the postage-paid reply card. 
We'll rush you FREE FACTS that tell you all about exciting 


opportunities in the field you choose. 


Learn from specialists—the adult way. 
With ICS you train at home. Study when and where you choose. 
Even technical subjects are broken up into "bite-size" learning 
units so you master important fundamentals quickly and easily. 
Top quality learning materials are included and sent right to 


your home. 


Sears Craftsman? tools, electronics equipment, computer 
software—professional-quality equipment and learning aids 
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The fraud issue can have an im- 
mediate impact as well: In some areas, 
the cloning threat has prompted cel- 
lular providers to require that you dial 
a personal ID code with every call. 
Some newer analog models have an 
authentication, or secret password, 
feature that can prevent cloning on 
cellular networks that support this 
technique and eliminate the need for 
ID codes. It's worth looking for. 

Secure or not, analog service means 
you'll likely have to pay extra for fea- 
tures that many digital services in- 
clude, such as voice mail and caller 
ID. And getting a low-priced analog 
phone usually means signing a con- 
tract for at least one year of cellular 
service. As mobile phone veterans al- 
ready know, the voice quality of ana- 
log cellular calls can be suspect, too, 
as they are especially vulnerable to 
interference. Buildings, tunnels, bad 
weather, reflected sound waves, other 
cellular calls, and weak signals near 
the perimeter of cell sites can all cause 
analog calls to crackle, fade, or discon- 
nect. Digital phones are not immune 
to these problems, but are generally 
able to maintain clearer connections. 
Analog phones also provide the least 
amount of talk (calling) time and 
standby (receiving) time before they 
need to be recharged. 

Digital cellular service is still a pro- 
mise in many areas, since many cellu- 
lar carriers are still in the process of 
upgrading their systems from analog 
to digital. Still, there are some good 
reasons to consider buying a digital 
cellphone now. For one thing, it's a 
safe bet. Virtually all digital cellular 
(not PCS) phones are dual-mode 
models that can fall back to analog 
wherever your phone company's digi- 
tal service is not available. That may 
prove a critical feature for some time 
to come, not only because some cellu- 
lar carriers have been slow to go digital, 
but also because they're not all adopt- 
ing the same flavor of digital. Some 
are using CDMA (Code Division Mul- 
tiple Access), while others are using 
TDMA (Time Division Multiple Ac- 
cess) or GSM (Global System for 
Mobile) schemes. Unlike with analog 
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the face of competition, too; the aver- 
age cellular bill dropped to about $45 
in 1997 from $68 five years earlier. 

Still, sticking with analog has draw- 
backs. Many cellular carriers are now 
offering cheaper monthly plans for 
digital than analog service, primarily 
because digital technology will allow 
them to increase the calling capacity 
of their networks by as much as 20 


A common transmission standard 
also means that analog service guar- 
antees a wide selection of phones, 
from basic, low-cost models such as 
Nokia's 232 to fashion-statement 
phones like Motorola's Star TAC 8600 
($800 to $1,200). Some are available 
for free (or close to it) when you sign 
up for new service. And monthly ser- 
vice costs have been going down in 
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Where PCS Is Ringing 
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PCS networks are still under 
construction, with service in 
many but not all metro ar- 
eas. Sprint PCS, the largest, 
is in more than 70 markets. 


DIGITAL PCS 


enu s ff times. And because a digital stream‏ تک سخ 
of ones and zeros can be easily en-‏ سس met Hav‏ سد d 00 x:‏ 
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crypted, digital technology also makes 

E it easier for cellular providers to com-‏ کے 

|| — — batcloning or other types of fraud. 
Cloning is the stealing of a cell- 


2121212772 
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24-48 hours* 
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$40 per month and up* o CU Tu phone's wireless code by using a spe- 
۶100-300 min.*, voice mail, caller ID, call waiting § cial radio scanning device and then 
Woo 1 programming that code into another 
Flat, 20-40 cents per minute | cellphone. Calls made on the cloned 

| Call forwarding. | W $2 EE 38 phone would be charged back to the 
SEE EE original phone owner and unwitting 
y Text messaging : 

im omg victim, who could see a cellular bill for 
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-— hundreds or even thousands of dollars. 
Such fraud is usually easy to spot 
after the fact, and you don't have to 
pay the bill—directly. But cloning ac- 
counts for the lion's share of the roughly 
$1 billion the cellular industry says it 
loses to fraud each year, and those 
costs get passed on to consume 


First minute of incoming calls is free — . 
| nly in certain cities, may not work w/cellular - 
Anyone who uses the phone a lot, either within 
local PCS coverage area or in cities where that 
PCS network is operational. Otherwise, get a 
»PCS/analog combination phone. 
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GSM phones use a memory card 
to let you take your cellular 
service with you. 


the carriers, either; it could mean the 
end of busy signals during Friday af- 
ternoons and other peak periods. Then 
there's the voice quality of digital calls. 
They tend to be clearer and more con- 
sistent than analog, though digital calls 
can be dropped more abruptly as you 
reach the outer fringes of a service area. 
Digital service also substantially 
increases (by 50 percent or more, typ- 
ically) the talk and standby times of 
a cellphone. In large part, that's be- 
cause a digital phone can slip into a 
low-power or sleep mode as it awaits 
incoming calls, conserving battery 
power. That can spell a big difference, 
even with the same phone. Nokia's 
dual-mode 2160 phone, for example, 
gives you 45 minutes of talk time and 
14 to 19 hours of standby time when 
it's in analog mode (using its slimmest 
battery pack). But it gives you 70 min- 
utes of talk time and 26 to 30 hours 
of standby time when in digital mode. 
Digital opens the door for short 
messaging, e-mail, information, and 
Internet services, too. Most of these 
goodies are still being dangled as fu- 
ture options, but several companies 
are attempting to get there sooner. 
AT&T Wireless is offering its Pocket- 
Net service (550 extra per month) as 
3 way to get e-mail and limited Inter- 
net access via $300 cellphones from 
Samsung and Mitsubishi. Nokia's 
90001 Communicator is far pricier 
($1,000) and works only on certain 
GSM networks, but it gives you full, 
if slow, Web browsing privileges as 
well as a host of organizer functions. 
The cost of using a digital phone 
is likely to be lower, both for local call- 
ing and roaming beyond your "home 
area." For the most part, it's an eco- 
nomic rather than a technical issue. 


prove most adept for data services, and 
it's the system used in most of Europe 
and Asia. Because foreign networks 
operate at different frequencies than 
the United States, GSM doesn't buy 
you instant international status, how- 
ever (see "Wireless Goes Global"). All 
three standards are evolving, too. In 


short, this is an issue for cellular carri- 


ers, not cellular phone buyers. 
Regardless of the transmission 

method, digital cellphones will offer 
greater privacy, since it's much harder 
to eavesdrop (accidentally or otherwise) 
on a digitally encoded call than on an 
analog call. The increased capacity of 
digital networks does not benefit only 


service to a new GSM phone simply 
by inserting the card into the phone. 

Once you reach your destination, 
you turn on your phone to register 
on the local network. A person call- 
ing you overseas pays the domestic 
rate. You pay for the overseas call, 
air time, and roaming fees, Calls are 
typically $1 to $3 a minute. Check 
with your U.S. service provider to see 
with which countries and carriers it 
has roaming agreements. 

Even if you don't use a GSM 
phone here, you may be able to take 
your cellular service with you. AT&T 
Wireless's Cell Card, a GSM card, pro- 
vides access to overseas GSM net- 
works for $49 per year. If you already 
have AT&T Wireless service, your Cell 
Card is assigned the same phone 
number and calls are forwarded to 
the GSM networks with which AT&T 
Wireless has roaming agreements, 
Phone rentals are $50 per month 
and calls are $2.49 per minute. 

A truly international wireless 
phone may soon 
be an option. 
Ericsson, Nokia, ۱ 
and others are devel- ` 
oping tri-band GSM 
phones that will operate 
at 900-, 1,800-, and 
1,900MHz. They should be 
available later this year. 
—Suzanne Kantra Kirschner 


Sp, How it works: the wireless phone call wwW.popsci.com 


cellphones, the FCC did not insist on 
a single standard or even that they be 
compatible, which they are not. 

Which digital scheme is best? All 
sides have their proponents, and adding 
this topic to religion and politics on 
the forbidden topics list is not a bad 
idea. CDMA, which lets callers share 
a single radio channel, is the most 
widely used in the United States, and 
may be best equipped to handle large 
volumes of calls, according to some 
experts. Rival TDMA, which assigns 
unique time slots to callers, does not 
have the capacity of CDMA, but has 
the same voice clarity. 

GSM, a variant of TDMA, could 


Wireless Goes Global 


CAN YOU USE your cellular phone 
abroad? In the past, the answer was 
a certain “no,” because U.S. cellular 
carriers used different transmission 
methods and frequencies than their 
foreign counterparts. But with the 
advent of the GSM standard in the 
United States—mostly in new PCS 
services—you may be able to take 
your cellular service with you. 

GSM, or Global System for Mobile, 
is the encoding method used in more 
than 100 countries, including much 
of Europe and Asia. Owning a GSM 
phone in the United States solves 
only half of the problem, however. 
Here, most GSM networks operate at 
1,900MHz. In Europe and Asia, they 
operate at either 1,800- or 900MHz. 
So to use GSM service overseas, you 
need to own or rent a phone that op- 
erates at the frequency being used 
there. An organization called GSM 
World lists the countries that sup- 
port GSM and at what frequency on 
its Web site at www.gsm.org/gsminjo. 
Some U.S. service providers rent GSM 
phones for international use. 

You can make and receive calls 
using your existing wireless number 
because GSM service is not tied to a 
single phone. Rather, your calling 
data is stored on a chip embedded in 
a small card. You can transfer your 
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delay your call if you're not one of its customers. The FCC 
wants to change that, and has proposed a new system for 
wireless phones called Enhanced 911, or E911. 
By the end of this year, E911 requires wireless operators 
to immediately forward all 911 calls to a "public safety an- 
swering point," and to relay the callers mobile num- 
ber and the cell site location from which they're 
calling. By 2001, E911 requires that carriers be 
able to pinpoint a caller's location to within a 
radius of 125 meters in at least 67: percent of 
cases. While GPS and other technologies could 
be used, most carriers will likely employ a 
“time difference of arrival” system in which mul- 
tiple base stations measure how long the wireless 
signals take to arrive and perhaps the angle of their arrival. 
The downside may be that wireless companies can track 
your movements, whether for law enforcement or marketing 
purposes. But E911 will also save time and lives.—C.0. 
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Wireless in a Pinch 


IT WAS THE KIND of emergency that cellular phones are 
seemingly made for. Amtrak's Sunset Limited had plunged 
off a bridge and into a bayou in Alabama, and some of the 
first people to happen upon the accident scene called 
911. But since the calls were made from mobile 
phones, 911 operators couldn't tell where the 
callers were dialing from. And in the remote 
Location in the middle of the night, neither 
could the callers, wasting precious time. 

Wireless phones are not necessarily the safety 
devices many people think they are. In some 
areas and circumstances, 911 calls can be routed to 
distant police, fire, or emergency rescue squads—across 
town or even across state. That's because today there s no 
way to tell who or where you are when you use a wireless 
phone. And in some cases, the cellular carrier may actually 


activation fees with PCS, either. 

As digital services, PCS carriers also 
offer the same superior voice quality 
you get with digital cellular, and PCS 
packages usually include a number of 
features you pay extra for with cellu- 
lar services, such as voice mail, caller 
ID, and call waiting. And as with digi- 
tal cellular, the talk and standby times 
are longer than analog, and the risk of 
someone overhearing your conversation 
or swiping your phone number is lower. 

Wireless calling won't likely get 
any simpler in the near future. Some 
phone makers are coming out with 
dual-mode/dual-band or tri-mode 
phones that work over a triple combi- 
nation of analog, digital cellular, and 
PCS services. Others are developing 
multimode/multiband phones that 
could be used in the United States 
and Europe or Asia. And not all of 
the companies who have secured the 
rights to a PCS slice of the airwaves 
are operating networks yet, or operat- 
ing on a broad scale. So even more 
competition is coming. 

But if the free market for wireless 
phone services is messy, it's also one of 
those textbook cases where unleashing 
technology has yielded more choices, 
better products, and lower prices. Just 
arm yourself with the facts before 
chasing down your next, or maybe 
first, Wireless phone. % 


but not in most of the vast areas in 
between. Other PCS carriers offer 
much more limited coverage. And with 
most of the PCS phones sold to date, 
If you're out of range of a PCS net- 
work, you're out of luck. 

That's begun to change with the 
advent of new dual-band phones that 
can make and receive calls on both 
PCS and analog cellular networks. 
Sprint PCS, for example, has begun 
selling such phones and has signed 
agreements with most of the nation's 
cellular carriers to provide analog ser- 
vice (at a flat rate of 69 cents per min- 
ute) wherever PCS is not available. 
That could ease PCS' growing pains 
if you're a long-distance traveler. 

You will pay a higher price for PCS 
up front, too. Typically, you have only 
one or two PCS phones to choose from, 
and you'll likely pay $100 to $250— 
more for a small, stylish phone such 
as Qualcomm's Q Phone. Rather than 
subsidize the phone itself, PCS carri- 
ers appeal to your wallet with monthly 
plans that offer many minutes of local 
calling for a moderate fee (600 minutes 
for $60, for example), and no roaming 
charges when you travel to another city 
covered by the same PCS network. 
There are still long-distance tolls, but 
they tend to be less than digital cellu- 
lar: about 10 to 50 cents per minute. 
Typically, there are no contracts or 


As an inducement to switch to digital 
cellular service, many carriers are of- 
fering flat long-distance rates (often 
60 to 75 cents per minute) and reduc- 
ing or eliminating daily roaming fees 
for using your cellphone out of town. 
And with competing digital PCS ser- 
vices building nationwide networks 
to eliminate the need for roaming 
charges, it's unlikely that digital cellu- 
lar carriers will ever be able to resur- 
rect these stiff travel charges. 
Generally, you're still saddled with 
a contract when you buy a digital 
phone and sign up for digital cellular 
service, and the competing digital tech- 
nologies could mean relatively few 
phones available to choose from. The 
lack of a single digital standard may 
also mean that you can't use the same 
phone if you want to switch to another 
cellular carrier later on. Still, with car- 
riers eager to move you to digital, you'll 
ا‎ pay little or nothing for most digital 
© cellphones, so there’s little to lose. 
There is something to lose—but 
perhaps much to gain—with PCS ser- 
vices. Principally, you may lose the as- 
surance of cellular’s broad coverage via 
the established analog network. PCS 
networks are digital-only, and while 
they’re expanding, they are currently 
available in very limited areas. The 
largest, Sprint PCS, was operating in 
about 130 cities by the end of 1997, 


Welcome to the Ford Econoline 
Conversion Van way of travel. Feel free 
to relax, spread out, and move about 
the cabin. 
Inside youll find comfortable seating and 
available features like custom audio systems, 
TVs, VCPs, video game systems and more. 


FORD ECONOLINE FOR VAN CONVERSIONS. 
A BETTER VAN TO BEGIN WITH. 
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» Power for your trip is provided by an pictured above, visit your local Ford Dealer. 
yı advanced-design Triton" engine, with a fail-safe Ford Econoline. The number-one-selling 
cooling system, and plenty of pulling power. full-size van for the past eighteen years. 

Passenger safety is enhanced by Second America's come to depend on it, because it's 


Generation dual airbags’ and side door intrusion built Ford tough. 
beams. For more information on luxury pack- 
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° Always wear your safety belt and secure children in the rear seat. 
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At the top of this Mars Global ‘Surveyor ات‎ 
some 80 lighter and darker layers i LE a 3,200-foot- 
tall triangular mountain face in the Valles ۴ 
Marineris region suggest a far more complex early 

planetary history than was previously suspected. 7 


This Mars Global Surveyor " 
image, taken around 5:30 ۱ 
p.m. local time, shows the 

water-ice clouds that accu- ? 
mulate in the afternoons 4 
above and around the gigan- 
tic martian volcano Olympus 

Mons. The volcano juts 15.5 

miles high and stretches 


340 miles across. 


After a setback early 
in the mission, the 
Mars Global Surveyór 
reveals more of the 


Red Planet's secrets. 


MIKE MALIN ALWAYS WANTED to be the first extraterrestrial field geologist. He 
dreamed of wandering the canyons of Mars, peering at ancient stones. [n a sense, his 
dream has come true. Malin designed the camera system aboard the Mars Global Sur- 
veyor now circling the Red Planet. With the mission not yet in full swing, scientists 
are already discovering some fundamentally new things about Mars. Several frames 
have revealed layered canyon walls in unprecedented detail and shifting dune fields. 
But Malin's dream was almost a nightmare. When Surveyor settled into orbit, it 
carried very little maneuvering fuel. Engineers planned to make the craft's elliptical 
orbit lower and more circular, for consistent mapping and measurements, by skim- 
ming the martian atmosphere in a technique called aerobraking. But one of two wing- 
like solar panels was damaged shortly after launch: When it 
By M ichael Carroll began flexing, controllers decided in October to halt aero- 
braking to preserve the delicate panel. With an improper 
orbit, the ambitious mission was in doubt. 

Now NASA has devised a solution. The spacecraft will begin grazing the upper 
fringes of the martian atmosphere again, this time more gradually, placing less stress 
on the solar panels. The tradeoff: Instead of arriving at a circular orbit last month, 
the primary mission will begin in about a year. 

[n the meantime, scientists will run observations during close passes. Already, 
Surveyor has discovered magnetic anomalies under the Red Planet’s surface, 
mapped topography in its northern regions, and taken surface and atmospheric 
temperatures. Malin's camera has found features only hinted at by earlier mis- 
sions. "Probably the most important finding was the layers in the bedrock of the 
Valles Marineris [canyon]," he notes—layers that are rewriting science's view of the 
planet's formation. Surveyor also spotted light-colored cracked depressions remi- 
niscent of dry lake beds, an important finding in the search for past or present life. 

Eventually, Surveyor will be able to look down at another Mars visitor: the 
Pathfinder lander. Surveyor's sister craft's last coherent transmission came on Sep- 
tember 27, 1997. On that date, the 
lander had operated nearly three 
Bra king with Friction حر‎ 0 Nov. '98 to March '99 HEISE — MEN US 

P (m2 لس‎ | and the little Sojourner rover had sur- 
QQ" ے‎ 7 ۱۷۱۷۰٢۹ 12 times its weeklong baseline. 
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, Aerobraking phase two: 


Begin mapping: \ 
March “99 


"wà a Science during close passes: 4 During the mission, "We did see a 
id سیت‎ Noy.. 28 ` fair number of surprises,” says Path- 
کن‎ finder project scientist Matthew 
inten i 2 " ۱ ںا‎ Golombeck. "We found rapid temper- 
€. bh tb. * ON | ature variations vertically," Golombeck 
یہ ےد سی‎ ^ à | says. "There would be 40°F tempera- 
a ; N | | — ture differences between your feet 
Mars‘arbit entry, 9. SU Launch: A. N | and your nose.” 
robraking begiris: Nei لی‎ LA CAP | Pathfinder also located several 
T LoCo me k TE : dust devils, and imaged blue martian 
® سے مت‎ n sunsets. There were geological sur- 


.Aerobraking.halted: za ا ۶ ہے‎ prises, too: high-silica rocks that 
bw سے‎ | point to a more complex planetary 
ie وت‎ ۱ evolution than was widely suspected. 
erobrakin 
i 3 Also, rounded pebbles, slanted rocks, 
resumed, phase one: 
Nov. '97 to May '98 ! and troughs were everywhere, signs 
EC 2 ' of the catastrophic flood that carved 
— ۷یہ"‎ 007 out the Ares Valley landing site. 
Mars Global Surveyor will ease into a circular orbit by aerobraking: Each The two missions promise to solve 
time the craft enters the upper fringes of the martian atmosphere, it is manv of the Red Planet's mysteries. 


slowed slightly by air resistance. The original plan—to drop orbit from 
56,026 kilometers to 450km in four months—proved too dangerous for | 
a delicate solar panel, so mapping will now begin a year later. they'll also provoke new ones. <> 


But, as any scientist will tell you, 
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Low-slung and 
streamlined, the 
avant-garde Con- 

corde radiates 
the presence of a 

futuristic showcar. 
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Back from the 
brink, classic 


family sedans 


go toe-to-toe. 


IS THERE ۸ FUTURE for the kind of full- 


PARK AVENUE size car—with a spacious back seat and 
cushy ride—that many of us grew up with? 
iini Full-size American-made family sedans 
CONCORDE ull-size | umerican-made family sedans 
once were the pride of the Motor City’s 
DODGE | fleet. But the past decade 
INTREPID By Don Sherman 


has seen a mass defection 
MERCURY toward smaller cars, minivans, sport-utili- 
GRAND MARQUIS ties, and other alternatives. Some classic 
OLDSMOBILE full-size nameplates—Chevrolet Caprice, 
INTRIGUE Buick Roadmaster, Olds Ninety-Eight— 


have been retired, instead of remodeling 


them with fresh engineering. 


Meanwhile, others are breathing new life into the genre: the dramatically restyled Chrysler Concorde and 
Dodge Intrepid; a refreshed Mercury Marquis; and a recently re-engineered Buick Park Avenue. Slightly smaller is 
the new Olds Intrigue, a distinctly nontraditional approach to a mainstream sedan. ‘To find out if big sedans have 
a viable future, we gathered the five freshest and most interesting size-40-large American cars for a full road test. 

Newest on the block are the Chrysler sedans. Five years ago, a new generation of front-drive, full-size cars 
dubbed the LH sedans were instrumental in sparing America’s third-largest carmaker from oblivion. These second- 
generation replacements wear the most fetching coachwork this side of the Ferrari factory. The 1998 Dodge Intre- 
pid and Chrysler Concorde are the strongest evidence yet that large sedans are not destined for extinction. 
Chrysler ultimately will be manufacturing a family of four distinct LH models powered by three state-of-the-art 
V6 engines. (Chrysler LHS and 300M editions will be introduced later this year.) 
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vehicles were Hollywood celebrities 
on Oscar night. 

With little optional equipment, 
the Intrepid is the best value in the 
test. The estimated price is barely 
over $20,000, for limousine-like rear 
seat room, excellent fuel economy, 
and the legs to run to 60 mph in 9.4 
seconds. The standard 200-horse- 
power 2.7-liter V6 engine boasts a re- 
markable list of technical features— 
aluminum block and heads, dual-over- 
head camshafts, four-valve combus- 
tion chambers, coil-on-plug ignition, 
a molded-nylon low-restriction intake 
manifold, and a free-flowing exhaust 
system. The engine’s north-south 
orientation is well suited for a low 
hood as well as passenger-oriented 
cab-forward packaging and freedom 
from torque steer. Except for modest 
increases in overall length, rear-seat 


,. ,Buick's Park Avenue is a roomy. sedan 

* with a surprising burst of speed. The 

„a Instrument numbers are quite large 
for easy reading: 


headroom, and trunk space, the high- 
style 1998 Intrepid's dimensions 
match the 1993 original's. The new 
car has a single suspension calibration 
instead of a choice of three. Intrepid's 
spring and shock absorber settings 
ride firmly, but they deliver agile and 
highly predictable handling. 

This is not to suggest that Chrysler's 
ambitious leap toward the 21st century 
is all smooth sailing. Intrepid’s spunky 
engine is noisy as it races to its 6,600- 
rpm redline. Anyone who associates a 
large, comfortable vehicle with a plush 
ride will be disappointed in this car's 
harsh response to bumps and expan- 
sion joints. Initial brake-pedal effort is 
too high to inspire confidence, and 
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After surviving its own near-death 
experience, Oldsmobile had just cause 
for celebration at its 100th birthday 
party last summer. The new Intrigue 
is Olds’ first “centennial” product, 
conceived to compete toe-to-toe with 


the best Japan has to offer in $20,000- 


to-$25,000 four-door models. 

Oldsmobile’s top priority is piquing 
the interest of customers migrating to- 
ward a Honda, Nissan, or ‘Toyota. Con- 
sistent with that strategy, Intrigue is 
the trimmest big car in this group. In 
fact, this tastefully attired, V6-powered, 
front-driver is classified as a midsize 
by the EPA. 

Our roster covers a large price 
sweep, from the low twenties to the 
high thirties. But there is method to 
our madness: If the large American- 
made sedan has a future, its essence 
is bound to lie somewhere within 
this test group. 

While the new Dodge Intrepid 
and Chrysler Concorde share a ba- 
sic chassis and driveline, consider- 
able energy went into giving each 
car a distinct appearance. As a re- 
sult, common components are 
buried deep within. The much 
stiffer body structure features rub- 
ber-isolated front and rear sub- 


frames supporting strut-type suspen- 
sions. Exterior surfaces and interior 
decor are specific to each model. 
Concorde radiates the stunning pres- 
ence of a futuristic showcar. Intrepid's 
new proportions and contours are 


more charming than its predecessor's. 


During our testing, the Concorde 
and Intrepid spun heads as if the two 


In the design phase, Chrysler im- 
plemented a state-of-the-art com- 
puter-aided engineering process 
yielding the first totally paperless car 
designs in history. This pares the 
time required to move bright ideas 
off the computer screen and into your 
dealer's showroom by several months, 
so It's no surprise that the Intrepid 
and Concorde look as fresh as yester- 
day's dream cars. 

Mercury may be rethinking its fu- 
ture, but the Grand Marquis' mission 
is to look back, not forward. The 
largest car in Mercury’s fleet is pleas- 
ing to traditional customers who prize 
soft seats, a whip-cream ride, and the 
ability to cruise cross-country unper- 
turbed. The Grand Marquis rides on 
the sole surviving V8-powered, full- 
frame, rear-drive car platform (shared 
with the Ford Crown Victoria and the 
Lincoln Town Car). Significant chassis 
improvements and a lower base price 
are aimed at keeping this old soldier 
marching for a few more campaigns. 

Buick's Park Avenue flagship was 
introduced last year with abundant 
horsepower, ample elbow room, and 
several novel ways of coddling a large 
family. Make that a prosperous large 
family. The front-drive Park Avenue 


( BUICK PARK AVENUE | 


provides the largest interior in this 
test but costs accordingly, with a 
base price of more than $30,000. 
Buick is moving into space vacated 
by Cadillac, as evidenced by the pre- 
mium price and a lengthy equipment 
list: The Park Avenue Ultra we tested 
comes with everything but a fat cigar 
in the ashtray. 


for the classic approach to family 
transportation. Though it's been up- 
dated with an overhead-cam V8 en- 
gine and modern electronic controls, 
the Mercury Grand Marquis is a 
throwback to Ozzie and Harriet days. 
It’s the only car here with soft bench 
seats and a plush, quiet ride. 

To preserve a cushy ride while up- 
grading other road manners, engi- 
neers increased the size of the brakes 
and added a three-piece Watt's link- 
age for 1998, firming up lateral loca- 
tion of the rear axle. (Functionally the 
same as a straight rod from the frame 
to the axle, a compound Watt's link- 
age was a better fit in the space avail- 
able.) There is less road wander and 
significantly less susceptibility to 
crosswinds. Dive and squat character- 
istics are also improved. 

But while the rest of the automo- 
tive world has gone on to independent 
suspension at all four corners, this car 
clings to its cumbersome rigid rear axle. 
During hard cornering or over a se- 
vere bump, that massive component 
occasionally hops sideways, steering 
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(DODGE INTREPID ) 


and Concorde provide the 2.7-liter 
engine in base models and the 3.2- 
liter V6 in upgrade editions.) 

Like its Dodge kin, the Con- 
corde is fun to drive and well coor- 
dinated. Its body structure is simul- 
taneously stiffer and lighter than 
the previous generation’s. The 
more potent V6 delivers quicker 
acceleration with less noise than 
the Dodge’s 2.7-liter engine, and the 
extra 80 pounds of weight help damp 
out some of the pitch motion noted 
in the Intrepid. 

Unfortunately, Concorde shares two 
of Intrepid’s negative traits—disap- 
pointing brakes and a ride that’s 
coarse and noisy over rough pave- 
ment. Drivers less than 6 feet tall 
play a frustrating game of hide- 
and-seek with their front fenders, 
because the lower corners of the 
Concorde’s windshield are so high 
and far forward. Style has its price. 

At the far end of the technol- 
ogy scale from the new Chrysler 
LH sedans is the Mercury Mar- 
quis. This may be the last hurrah 


( MERCURY GRAND MARQUIS ) 


in chassis tuning. The Concorde's op- 


emergency stopping distances from 
60 mph are on the long side. In addi- 
tion, the Intrepid's pretty nose rises 
and falls with every tap of the gas or 


brake pedal. Apparently the downside 


of a short gestation period—only 31 
months from design freeze to public 
introduction—is not enough time to 


The rakish profile of the Dodge Inttepid-ie- 
matched to a highly sculpted, wáll-laid-out 


interior. The cab-forward design gets credit 


for added legroom. 


exterminate all the bugs in a vehicle. 
The Chrysler Concorde lives in 
a more affluent neighborhood. The 
extra cost of our Concorde test car 
over the Intrepid buys additional rear 
legroom, more luxurious leather up- 
holstery, faux wood trim, and a larger 
engine, but no noteworthy changes 


“The traditional six-passenger layout of the 


, Mercury Grand Maárqüis is roomy, with soft 
“Seating and loads of space between the 
seating positions. 5 


tional 225-hp 3.2-liter V6 engine (an- 
other all-new design, with aluminum 
major castings and a sohc valvetrain) 
moves out with more vigor and no- 
ticeably less ruckus, while city fuel 
mileage drops by 2 mpg versus the 
2.7-liter engine. (Both the Intrepid 
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prime mover with a new 24-valve 3.5- 
liter V6 in 1999.) Gas mileage is sec- 
ond only to the Dodge Intrepid's. 
Exterior and interior decor are 
conservative yet tasteful. The Intrigue 
may not draw attention like the Con- 
corde and Intrepid, but neither is it 
likely to look dated in two years. At- 
tention to detail is reminiscent of ; 
Honda's and Toyota's best efforts. 
The ignition key is conveniently located 
in the dash. A photo sensor automati- | 


VR 
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Olds' Intrigue is compact and stylish, with a 
smallish, more stylized interior and handling 
characteristics 6611706٤1۱۷۱۷۷ with Eüropean 
and Japanese sedans. 


cally switches on the headlamps at 
night, and the sound system, more 
frequently used than the dual-zone 
climate control, is positioned higher 
on the instrument panel. Door locks 
are unobtrusively automatic. Handy 
storage areas include a coin box to 
the left of the steering wheel, and 
four door-mounted pockets. All the 
switches operate sensibly and have a 
high-quality feel. 

In comparison to this lengthy cata- 
log of pluses, our list of gripes is short. 
It includes front door panels that 
bulge in and out as the power win- 
dows open and close, an awkward 
shifter, and a starter that sounds like 
it's lubricated with sand. 

The Intrigue can't boast the most 
knee- or elbow-room, but that doesn't 
stop it from providing comfortable ac- 
commodation for a family of five. 
That makes it this test’s most appro- 
priate role model for sedans of the fu- 
ture. What makes the Intrigue our 
favorite in this five-car field is its fun- 
to-drive personality and an impressive 
level of all-around refinement. <> 
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wipers, and a low-tire-pressure 
warning system. Unfortunately, 
that frosting is layered over a 
slightly lumpy cake. 

The optional Gran Touring 
suspension package that is avail- 
able in the Ultra model degrades 
ride quality more than it aids han- 
dling prowess. At full throttle, the 
supercharged engine overwhelms 
the Park Avenue's front-end sys- 
tems with torque steer. Deploying 
the front-seat cupholders blocks ac- 
cess to the ashtray. In spite of the 
Ultra nameplate, there is some room 
for improvement. 

Unlike the expansive Park Avenue, 
the Intrigue's passenger and cargo vol- 
ume lies a scant 1.5 cubic feet below 
the official large-car threshold, but we 
included it in this group of genuine 
biggies for two reasons: Intrigue of- 
fers the test's only split-folding back 
seat, and we were curious to know 
what other benefits might come from 
Oldsmobile's willingness to take on 
the imports directly. 

The performance figures are en- 


couraging. The new-wave Olds scored 


best-overall in handling and braking 
and second to the Buick in accelera- 
tion. Intrigue tied with the Park Av- 
enue for the quietest interior in 
cruising mode. Ride motions are taut, 
but the firm suspension, H-speed-rated 
radials, and quick steering calibrations 
yield the test's most athletic responses. 
Even without benefit of the Park Av- 
enue's supercharger, a torque-rich 
3.8-liter V6 gives this tidy package 
good speed. (Oldsmobile promises to 
supplant the mostly iron pushrod 


the back of the car every which way. 

Even with eight cylinders under the 
hood, the Grand Marquis thrums at 
idle, registering more noise than the 
six-cylinder contenders. Rear-center 
seat comfort is spoiled by a large drive- 
line tunnel and overhead reading 
lamps. Transporting the grandest ex- 
terior dimensions and the heaviest curb 
weight with the biggest engine means 
that fuel mileage clears the govern- 
ment's gas-guzzler hurdle by this test's 
slimmest margin. In other words, it's 
doubtful that this chassis configura- 
tion will be efficient enough to thrive 
in the next century. 

Stylistically, the Park Avenue sits 
midway between the conservative 
Grand Marquis and the avant-garde 
Concorde and Intrepid. The Park Av- 
enue blends elements of the past and 
future; the basic engine design dates to 
1962, in contrast to advanced seating 
design and a head-up driver's display 
borrowed from jet fighters. A belt-dri- 
ven supercharger invigorates the cast- 
iron pushrod V6 under the hood with 
240 hp. The Park Avenue races to 60 
in a breathtaking 7.5 seconds and still 
delivers better gas mileage than the 
Grand Marquis. 

Crisp fender creases and thick roof 
pillars give this Buick the stately emi- 
nence of a Russian limousine. As the 
roomiest and most expensive car in 
this test, the Park Avenue 1s loaded with 
a rich assortment of goodies—extra 
sun visors and vanity mirrors, belts 
anchored directly to the front seats, 
dual-zone air conditioning, a con- 
venience console the size of a small 
filing cabinet, rain-sensing windshield 
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3.8-liter ohv V6 

e 

195 @ 5,200 

220 @ 4,000 
4-speed automatic 


Strut-type, coil springs 
Strut-type, coil springs 


disc/disc ABS 
4-channel 


109.0 
195.9 


73.6 


56.6 


/—— 3,460 


64/36 
3/314 
42.4/37.1 
58.5/57.0 
102.2 
16.3 

18.0 


$21,250 
$24,170 
GL trim, $1,400; leather 


ک کش ہی 
|= 


= ca al af 
E با ہے‎ 


32 33 
9.2 8.8 

4.0 37 

5.9 5.2 

44.4 453 

51.7 ; 55.3 

148 143 

143 143 

139 | 152 

51 43 

65 65 | 
72 E u 74 

17/25 19/29 


4.6-liter sohc = 3.-litersohe V6. 
2 4 


190 @ 4,250 225 @ 6,300 _ 
265 @ 3,250 225 @ 3,800 
 4-speed automatic 4-speed automatic 
Control arms, coil springs Strut-type, coil springs 
Rigid axle, coil springs Strut-type, coil springs 
Vented disc/disc Vented disc/disc 
None = ۱ 3-channel 
114.4 113.0 
211.8 209.1 
77.8 74.4 
56.8 55.9 
۶۱07ء‎ 
56/44 63/37 
| 39.4/38.1. — 38.3/37.2 
42.5/38.4 42.2/41.6 
60.1/60.3 59.1/58.4 
109.3 E 107.6 
20.6 mit 18.7 
20.0 17.0 
Dual _ | Dual 
Yes WE- Yes 
Yes Yes 
$23, $21,000 (estimated) 
$24,715 $26,000 (estimated) 


trim and equipment, $1,295; LXi trim, 3.2-liter engine, ABS,‏ کا 


aluminum wheels and leather- prices not available 
wrapped steering wheel, $320; 
other options, $735 


Chrysler Concorde 


1/27 — 


Supercharged 3.8-liter ohv V6 


2 


280 @ 3,600 
4-speed automatic 


ال دک سک Bes‏ 


Trailing arm, coil springs 


Vented disc/disc, ABS. 


113.8 
206.8 
74.1 


3,900. 

62/38 
39.8/38.0 _ 
424/4 
8 7 


"240 @ 5,200 — 


_Strut-type, coil springs — 


_4-channel 


57.4 


0-30 mph (sec.) 
0-60 mph (sec.) 


سا | ھا 


30-50 mph (sec.) 
50-70 mph (sec.) 


600-foot slalom (mph) 
Double-lane change (mph) 


cold (F  . — d 
Warm (ft.) 144 
UTC MN E71 C 
Idle (dBA) | 43 
60 mph (dBA) 55 
0-60 mph (dBA) 79 
City/highway (mpa) | 21/30 
| Engine 2.7L doh VO 
| Valves/cylinder | 4 
| Power (hp @ rpm) | 200 @ 5,800 - 
| Torque (ft.-lbs, @ rpm) | 190 @ 4,850 


Transmission 4-speed automatic 


Front suspension 


Rear suspension Strut-type, coil springs 


Brakes, f/r Vented disc/disc, ABS 


] 
f 
44 
: | 
| 


ABS 3-channel 
Hsc 
203.7 
747 
55.9 
3,480 
00 7 
۳--080 7 
| Legroom (f/r in.) .42.2/39.1 
[Shouderrom(f/rin) ^ — | 59.0/58.1 


Passenger volume (cu. ft.) | 104.5 ike 
| Trunk volume (cu. ft.) 18.4 — F Me 8 4 
Fuel tank (gal.) 17.0 18.5 
Dual Dual 
Side-impact protection Yes- Yes 
Child door locks Yes Yes 
$24,000 estimated $31,340 
$24,000 estimated $38,240 
Major options None Ultra trim and equipment, 
$4,875; chrome wheels, 
$695; CD changer, $595 
Buick Park Avenue 


Popular 
HUM FEBRUARY 1998 


"ow 


\— E—-—D— 7 2 


E 


Tech Guide 


THE WINTER OLYMPICS, running from 


By Frank Vizard 


At this year's 


Games in Japan, the action 


February 7 through 22 in Nagano, Japan, " 


puts the spotlight on the world's best ath- , 


on the snow and ice will 


letes, as always. But it is also a showcase for 


better and set new records. And just as in 


ipants. Or even accepted. Here's your guide 


new technologies that help athletes perform 


business, technological advantages are not 


be paced by performance- 


A. SRUCGINIS 


enhancing technology. 


always distributed equally among the partic- 


to those sports where technology may pro- 


de the winning edge. 


SNOWBOARDING ا‎ 


tail so the rider can easily move 
backward and forward, as well as 
turn effortlessly. 

The second event, giant slalom, t 
pits boarders against a gated course + 
over two runs. Racing, or carving, 
boards have slightly curved 
tips and flat tails for max- 
imum contact—and faster 
speeds—with the snow. The 
best boards often use a 
polyurethane foam core that is. 
light, durable, and doesn't com- ._ 
press. The core is wrapped in either - 


Slamming the Boards 


SNOW SURFING MAKES its first 
Olympic appearance, with two 
events. The more exciting is the 

> half jipe, or freestyle, competition 

` based on four maneuvers: no-grabs, 
in which the athletes twist and arch 
in midflight; spins with rotations of 
360, 540, and 720 degrees; air 
inverts, or upside-down flips; and 
standard inverts, in which the head 
is lower than the board. Freestyle 
boards have a kicked-up nose and 
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New Bobsled Finally on Track 


AFTER A DISAPPOINTING beginning, 
the American-developed Bo- 


-4 


; = 
-i 
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e n ,2ك‎ NEA “Sia Dyn bobsled appears to be 
di ; Pus i : : coming of age—and 
| nri C— PN v4 | “| doing so quickly. The 
P paaa N original two-man sled is 
Steering ropes | | m n 7 | now paired with a four- 
L | = z man version. That larger 
: | bobsled began 1ts career 
FERE: BELT L5 ox ! auspiciously with a World 
carbon fiber, which is light and | Cup win (1 minute 49.44 sec- 
d stiff, or Kevlar, famous for bullet- onds) in Winterberg, Germany, last December. 
proof protection but also prized in The Bo-Dyn sled, the inspiration of race car driver 
snowboards for its ability to absorb Geoff Bodine, has undergone numerous modifications 
i lots of vibration. since the 1994 Games in Lillehammer, Norway. The rear 
1 | push bars have been raised and the driver's push bar 


extended for better leverage, and a lower rear seat pan 
positions the crew more aerodynamically in the sled. 
Still, the key to victory may be Bo-Dyn's weight, about 
150 pounds lighter than a traditional sled. The reduced 
load allows a brawnier crew that can generate more 
power at the start. The hardest part of the race, 
though, may be getting the sled past officials—it 

was disqualified on a technicality in 1994. 


A turned-up nose " 
and tail allows a 
boarder to move 
quickly in either 
direction. 


Popular گت‎ 
وی‎ reorvany 1995 Ti 


ee 
2 22 oe we 


E ae Ta ا گا سے‎ ۳ 


+ T41TLLE 
gw 


Curtis Schreiner, an Army 
reservist, is one of the U.S. 
biathlon team's top guns. 
He holds eight national ti- 
tles, but finished 42nd in 
the 1997 World Cup compe- 
tition in Nagano. 


than any other winter sport. Yet a single German rifle, the 
Anschutz 1827 Fortner model, is the gun of choice. The 
SKI CROSS-COUNTRY for about 9 miles as fast as you can; 1827 Fortner has a number of features that make it attrac- 
then, within 40 seconds, stop, load, and fire a .22-caliber tive to biathlon athletes, not the least of which is an abili- 
rifle five times at a 4.5-inch target 55 yards away. Ski a ty to operate in temperatures as low as minus-20 C. Most 
second leg, but this time shoot while on your belly in wet ^ important, though, is the Fortner bolt, which allows quick 
snow at a target only 1.8 inches high—and with a rifle loading of the 7.5-pound gun simply by pulling 
that has no telescopic sight. the bolt back with the index finger and closing 
Maybe that's why the biathlon isn't the most popular of it with the thumb. Standard rifles have a 
winter sports in the United States. But more than 30 سے‎ slower, twisting motion. Now all you need 
countries do compete in the Olympic biathlon, more | to do is keep your trigger finger warm. 


Cold-cocked in the Snow 


Five-round 
clips 


- Antislip hooked butt plate 
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Interstate Assurance Company 


1206 Mulberry, Des Moines, IA 50309 


introduces 


AFFORDABLE LIFE INSURANCE 


The Best Idea For... Personal Insurance - Business Insurance - Mortgage Protection 


Copyright 1/90 All Rights Reserved 


NON-SMOKER RATES 
MONTHLY RATES MONTHLY RATES 

lssue| $100,000 $250,000 $500,000 $100,000 250,000 $1,000,000 

| Age | Male Female) Male Female Male Female | Male Female Age Male Female Male Female 
20 | 1242 11.07 | 2295 19.58 | 40.50 3375 46 29.03 11340 99390 | 
ہو‎ 12.42 11.07 | 2295 19.58 | 40.50 3375 47 29.70 116.10 102.60 | 
99 | 1242 11.07 | 2295 19.58 | 4050 33.75 48 30.38 11970 105.30 
23 | 12.42 11.07 | 2295 19.58 | 40.50 3375 49 31.50 12510 109.80 | 
24 | 1242 11.07 | 22.95 19.58 | 40.50 33.75 50 32 40 13410 113.40 
205 | 12.42 11.07 | 22.95 19.58 | 40.50 33.75 51 34.43 144.90 121.50 
26 | 12.60 11.07 | 23.40 19.58 | 4140 33.75 52 36.23 162.00 128.70 
27 | 1287 11.16 | 2408 19.80 | 4275 34.20 53 38.70 182.70 138.60 
28 | 1296 11.16 | 24.30 19.80 | 43.20 3420 54 41.85 210.60 151.20 
29 | 1305 1134 | 2453 2025 | 4365 0 55 | 2934 45.68 244.80 166.50 
30 | 1332 1143 | 2520 2048 | 45.00 35.55 56 | 3348 50.18 286.20 184.50 
31 | 13.50 11.43 | 25.65 2048 | 45.90 35.55 57 | 3825 55.58 333.90 206.10 
32 | 13.68 11.61 | 26.10 20.93 | 46.80 36.45 58 | 43.74 61.20 388.80 228.60 
33 | 1386 1170 | 2655 21.15 | 4770 36.90 59 | 49.50 67.50 446.40 253.80 
34 | 1395 1197 | 2678 21.83 | 4815 38.25 60 | 55.89 74.48 510.30 281.70 
35 | 1422 1206 | 2745 2205 | 49.50 38.70 61 | 62.64 81.23 577.80 308.70 
36 | 14.49 12.33 | 2813 2273 | 50.85 40.05 62 | 69.57 88.88 647.10 339.30 
37 | 14.58 1242 | 28.35 2295 | 5130 40.50 63 | 76.86 96.53 720.00 369.90 
38 | 1485 12.69 | 29.00 23.63 | 5265 41.85 64 84.15 104.40 792.90 401.40 
39 | 1494 1296 |.2925 2430 | 5310 43.20 65 | 91.62 112.28 867.60 0 
40 | 1521 1323 | 2993 2498 | 5445 44.55 66 | 109.98 147.15 1051.20 572.40 
41 | 1539 13.59 | 3038 25.88 | 5535 46.35 127.62 180.45 1227.60 705.60 
42 | 1557 13.86 | 30.83 26.55 | 5625 0 145.17 212.63 1403.10 0 
43 | 1575 1413 | 3128 2723 | 57.15 49.05 | 38317 | 245.48 | 1583.10 965.70 
44 | 1602 1431 | 31.95 27.68 | 58.50 49.95 182.79 | 280.80 © 1779.30 1107.00 
45 | 1611 14.58 | 32.18 2835 | 5895 51.30 


T تھا‎ 


Other amounts available upon request. Premiums are standard rates based on applicant's age at issuance of policy. Premiums may be paid annually or by 
monthly bank draft only. Policies are non-cancellable as long as premiums are paid. (A no-cost medical exam may be required depending on age, health or 
amount of coverage desired). Policies above are ELITE ONE, Yearly Renewable Term Policy. Policy Form No. 395. Level Death Benefit to age 100. Premiums 
increase annually. Re-entry is available (with evidence of insurability) in years six and eleven, however, re-entry is not available on rated policies or after attained 
age 70. Issued by Interstate Assurance Company, Des Moines, IA 90309. _ NOT AVAILABLE IN ALL STATES. 


interstate | Application Request Form 
Assurance Company | The information you provide will be kept in strict confidence. 
1206 Mulberry, Des Moines, IA 50309 | 


NAME 

ADDRESS 

CITY STATE. — ZIP | 

DATE OF BIRTH li MALE Û FEMALE 


| 

. Level Death Benefit to 
| AMT. OF INS. DESIRED نا‎ TOBACCO لا‎ NON-TOBACCO 
| 
| 


age 100 


HOME PHONE ) ) WORK PHONE ( ) 


BENEFICIARY ۱ AGE 
The best time to call me is: 


» Established in 1908 


( 2 Home Q Work) 
C] Monthly Bank Draft 


Û Morning Q Afternoon Q Evening 
| | wish to pay my premiums: Û Annually تنا‎ Semi-Annually 


For More Information Call: i ADDITIONAL APPLICATION REQUESTED FOR: 


| DATE OF BIRTH O MALE (FEMALE 
For Priority Service - FAX: | AMT. OF INS. DESIRED بنا‎ TOBACCO A NON-TOBACCO 
| Comments: 


(414) 545-5131 
نا‎ | wish to cover my children 
| MM7-A006-Interstate-Elite 1. (Pop. Sei), 2/98, 


E 


Are You Paying too much 
for Your Term Insurance? 


For More Information Call: 1-800-990-6998 
For Priority Service - Fax: (414) 545-5131 


SMOKER RATES 
MONTHLY RATES MONTHLY RATES 


2 fg $250,000 $500,000 | $1,000,000 $100,000 $1,000,000 
Age | Male '"Female| Male Female| Male Female! Male Female Age Male Female Male | Female Male "Female Male Female 
4. t 103.5 46 28.08 22.86 118.80 232.20 180.00 
29.97 23. : t 128.25 251.10 189.90 

32.13 84| ; 4. 139.05 i 272.70 199.80 

34.883 25.92) 78. 70| 152.55 108. 299.70 210.50 

3789 27. 63  59.85| 167.85 3 330.30 223.20 

41.67 285 | : 186.75 121.0 368.10 236.70 

45.99 29.97 8 83) 208.35 1282 411.30 251.10 

51.03 31.68 4 ; 233.55 136. 461.70 268.20 

56.88 3348| 134. ; 262.80 145. 520.20 286.20 

63.68 35.5 50. 80.78| 296.55 ; 587.70 306.90 

7128 37. 70.10 40| 33480 167.4 664.20 329.40 

79.56 40. | 9270| 376.20 . 747.00 354.60 

87.93 42.93 23) 418.05 05 | 830.70 380.70 

96.21 2.47 5. 459 45 913.50 408.60 

103.86 486 63| 497.70 f: 990.00 438.30 

110.61 51. : 21. 531.45 237.15 | 1057.50 468.90 

116.01 54 93 129. 558.45 252. 1111.50 500.40 

119.79 58, | 577.35 268.65 | 1149.30 531.90 

121.50 61.38 5.65 14535| 585.90 28530 | 1166.40 565.20 

120.78 64.6% .8 3 582.30 1159.20 597.60 

14922 7875 | B8. 724.50 372. 1443.60 738.90 

176.31 P. 32.68 222. 859.95 .65| 1714.50 873.90 

203.04 105. 950 255.60| 993.60 505. 1981.80 1006.20 

230.22 119.1 357. | 1129.50 574. 2253.60 1143.00 

259.92 134. 1.70 93| 1278.00 45 | 2550.60 1291.50 


Other amounts available upon request. Premiums are standard rates based on applicant's age at issuance of policy. Premiums may be paid annually or by 
monthly bank draft only. Policies are non-cancellable as long as premiums are paid. (A no-cost medical exam may be required depending on age, health or 
amount of coverage desired). Policies above are ELITE ONE, Yearly Renewable Term Policy. Policy Form No. 395. Level Death Benefit to age 100. Premiums 
increase annually. Re-entry is available (with evidence of insurability) in years six and eleven, however, re-entry is not available on rated policies or after attained 
age 70. Issued by Interstate Assurance Company, Des Moines, IA 50309. NOT AVAILABLE IN ALL STATES. 
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Clap for the New Skates 


EXPECT SPEED-SKATING RECORDS to-be demolished at Nagano thanks to 
a Skate that has taken the sport by storm. The clap-skate helps com- 
petitors race at least a second faster per lap than was previously possi- 
ble—a major breakthrough in a sport in which the difference between 
gold and bronze medals is measured in ticks of the clock. 

Unlike the configuration of traditional skates, the back of the clap- 
skate boot is not attached to the blade. Instead, the blade assembly is 
hinged at the front with a spring mechanism. 5o the blade stays on the 6 
longer while also allowing the skater to use his calf muscles to generate a 


more powerful stride. The hinged springs clap the skate back into place EEM In 
while the foot is in midair. S p E D D] K AT | N b 


The clap-skate is a Dutch innovation introduced in the mid-1980s but 
largely ignored until now. Refinements by Viking, the manufacturer, and 
the willingness of younger skaters to experiment have vaulted the clap- 
skate to the vanquard. Clap-skates are being improved so quickly that the 
U.S. team has had difficulty in obtaining top-of-the-line mod- 
els. Another problem: The skates require athletes to use 
a different motion, pushing off with the front of the 
foot rather than the heel. These obstacles are like- 
ly to give European skaters an advantage over 
their American counterparts. 


i 


: Hinged skate 
pum 1» -— -= provides more 
thrust. 
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Lugers Face an Uphill Task 


LUGERS NORMALLY PLUMMET down an icy course at speeds as high as 
80 mph, but at Nagano racers will be going uphill part of the 
time. To keep from encroaching on nearby parkland, two sec- 
tions of the track slope upward. While the first mild 
slant isn't expected to lessen speeds much, the 
second section has a gradient of 10 percent 
over 150 yards. This uphill stretch on the 
second half of the course will make it 
nearly impossible for competitors 
to make up for mistakes at the 
start of the race. 
This is good news for American 
lugers, who in recent years 


— 
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LaCrosse hopes to be the first have vaulted into the front ranks 
American company to make a 


shoe for Lugers. The shoe is of the sport. The U.S. team's secret 
made from special fluoropoly- weapon is its training facility, the York 
ای ری مر‎ International Luge Training Complex in 
Lake Placid, New York. The complex 1s 
ne a refrigerated building housing three start tracks that lets athletes 
hone their skills year-round on what is the most critical part of the 
race. Losing one-tenth of a second at the start can translate into a 
three-tenths of a second loss at the finish. The practice center is the 
only one of its kind in North America and one of only four in the world. 
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All Suited Up and No Place to Go 


ONE PIECE OF NEW TECHNOLOGY you won't be seeing at the | q IAIA 
Winter Olympics is a ski suit that officials have deemed too | - S KI | N G | 


fast for competition. The controversy arose in the wake of 
American skier Hilary Lindh's gold medal at last year's 
World Alpine Ski Championships in Sierra Nevada, Spain. 
Lindh, whose margin of victory was .06 seconds, was wear- 
ing a Spyder ski suit employing the Colorado company's 
new Speedwyre technology. 

Speedwyre is designed to reduce the amount of drag that | 
slows skiers as they race downhill, essentially turning a blunt 
object into a more streamlined shape. Folding the ski suit 
material and stitching a seam along the length of the fold forms 
a perfectly dimensioned "tripwire" along the seam. Strategic 
placement of these tripwires on the legs and arms of the suit... 
can reduce drag by-as-much-as-40- percent; says Spyder. 

After Lindh's victory, the Italian team filed a protest with 
ski federation officials, who then voted to ban the material.” 
A bitter David Jacobs, president of Spyder, says the ban is 
European rule-tampering meant to keep Americans in their 
place. "What if an Italian company had a fast wax and only 
the Italians had it? I don't think you'd hear any complaints," 
says Jacobs. The controversy may arise again at the next 
Summer Olympics; Spyder intends to license Speedwyre for 
use by bicyclists and runners, and in other sports where drag 
reduction would enhance an athlete's performance. 
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Banned: Special 
seams reduce draq 
for faster times, 


Infrared 
™ sensor 


Jumping for the Camera 


FIGURE SKATING is the most-watched portion of a Winter 
Olympics broadcast, and CBS is employing a new technique it 
hopes will help its audience know a winner when it sees one. 
Prior to the competition, CBS will tape what will most likely 
be the deciding jump—the quadruple toe loop—using two 
dozen sensors strapped to the body of a skater, whose move- 
ments will be captured by eight infrared cameras. The images 
will be fed into a computer, and the pretaped jump will be 
compared on a split screen to competitors’ actual efforts. 

In other sports, CBS is using computer graphics to convey 
more accurately the topography of the downhill skiing and 
bobsled runs. NHK, the Japanese broadcaster, will use a cam- 
era-equipped glider to follow skiers and is installing micro- | 
phones in the ice of a rink to capture the sound of skaters— 
which should help hockey fans stay awake during the late- 
night broadcasts. <> 
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| IF YOU THINK 

MAKING $25, $45 OR 

EVEN $65 AN HOUR 
IS IMPOSSIBLE 


772 ا ا ات یو یو و ی چ ار “.مہ 
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Fill in and mail coupon below 


CALL Toll-Free 
1-800-487-2100 
receive Income Security Kit 

free by return mail. 


pay as a trained commercial or residen- 
tial electrician in this fast-growing field. 
PC Specialist. Employers want 
people with computer skills. Learn 
word processing, spreadsheet and data 
base applications, 
3 Computer Programming. Skilled 
programmers are in big demand. 
Secure your future. Learn computer 
languages and programming skills. 
14 Computer Networking. Fast- 
paced America depends on 
efficiency. Companies pay network 
techs great money linking PCs together 
for a more efficient office. 


ÛJ Professional Woodworking 43805 
C) Upholstery 81475 

ÛJ Vinyl Repair 71405 

Electrician 95337‏ نا 

Û PC Specialist 38305 

Computer Programmer 35476‏ تا 

LJ Computer Networking 39292 
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6301 Equitable Road * Kansas City, MO 64120 
ûJ YES! RUSH ME A FREE INCOME SECURITY KIT 


field you enjoy. It even tells you 
how to make good money while 
you're training at home, in your 
spare time. 

So if you thought 
making $35, $45, 
even $65 an hour 
was impossible, think 
again. The free 
Lifetime Security Kit 
will start you in the 
right direction, just like it did 
for John. 

Choose From 14 Fields 

Look over the 14 high- 
paying fields below. Choose 
the one that's right for you 
and send or call for your free 
Kit. We'll rush it to you by 
first class mail. 

Remember, the Kit is free 
and you're under no obliga- 
tion and no salesperson will 
ever call. Don't put it off any 
longer! Call Today. 


to 


over $3,000 worth of valuable 
furniture while you learn! Create heir- 
loom-quality pieces and save thousands 
on your own repairs. 
Q Upholstery. As furniture prices rise 
and quality noticeably decreases, it 
makes good sense to pursue a career in 


upholstery. 
1 Vinyl Repair. Just a few 
days' practice and you're 
ready to do repairs for cash. It's 
easy and the demand never ends. 
1 @ Electrician. Enjoy endless 
opportunity, security and top 


Foley Belis Institute 


Please Check Only ONE of the Following: 


Û Locksmithing 13061 

CQ Small Engine Repair 52937 

Û Saw & Tool Sharpening 21873 
Û VCR Repair 62757 

Û Computer Repair 64659 

C] TV/Satellite Dish 31529 

C] Gunsmithing 92563 


Name 
Street 


| B Professional Woodworking. Build 


John had a job that was O.K. 
But his paycheck was always gone 
before he cashed it. That all 
changed when he sent 
for his free Lifetime 
Security Kit from Foley- 
Belsaw! Today, he gets a — 
big paycheck and it lasts 
a lot longer. He's living | 
good ... he makes more 
money, loves his job, 
and can afford to buy his family the 
things they want and deserve. 

His friends always ask, "How did 
you do it?” He tells them, “The free 
= _ Lifetime Security Kit. It 
| gave me all the answers 
I was looking for — 

۳ and more!" 

We'll Show You How! 

| It'll answer your questions too! 

| Whether you want to start a busi- 
ness of your own or just want to 
make extra money in your spare 

time. It shows you how to do it in a 


E. (Re 


| Locksmithing. Millions of Ameri- 
cans demand greater protection. 
Cash in on a growing field and charge 
$25 an hour. 

Small Engine Service & Repair.‏ و 
With more than 65 million small‏ 
engines in use today, you can make $45‏ 
in half an hour for simple tune-ups.‏ 

| Saw & Tool Sharpening. Ninety 
&J cents out of every dollar is cash 
profit! Pocket $18 to $35 an hour 
running machines that do the work. 
a Cleaning & Repair. 

Troubleshoot and repair 

VCRs and charge $65 for 
simple cleanings. 

Computer Repair, Maintenance & 
Upgrade. Service computers as a 
highly paid technician or run your own 

profitable repair business. 
TV/Satellite Dish Repair. Service 
the wave in entertainment. Make 
top dollar installing and repairing 
satellite dishes and the super-popular 
mini dishes. 
7 Gunsmithing. Skilled gunsmiths 
charge up to $50 an hour for 
repairs. Work part-time, full-time or 
open your own shop. 
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Research by William G. Phillips 
Bob Sillery, Gunjan Sinha 


IT WORKS 


EDITED BY CECILIA WESSNER 
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Force-Feedback Devices 


DEVELOPED BY THE AEROSPACE industry to add realism to virtual-reality com- 
bat-training exercises, force-feedback devices now enable you to feel your way 
through computer games. Motors inside force-feedback joysticks (below) and 
steering wheels make these input devices move on their own as they simulate, 
say, the bounce of a ball, the lurch of a car as it hits a pothole, or the recoil 


© When the game presents its action 
on surfaces such as ice or grass, a 
signal is sent from the computer to 
the joystick. The signal includes in- 
structions on how the effect should 
be carried out. Or, for basic, repetitive 
effects that require a quicker response 
time, the signal instructs the joystick 
to access its own onboard memory. 


© The motors transmit power to a 

gear train, which in turn transmits 

force to the joystick's two axles, so 
the player feels pressure. 


© The joystick receives updates from 
the computer and adjusts for each 
effect every 1/500th of a second. 
Force-feedback devices can support 
more than one effect simultaneously. 


of a gun.—Suzanne Kantra Kirschner 


€» A computer programmer assigns 
force-feedback effects to actions, 
surfaces, or objects within a game. 


€» Electric impulses 
triggered by the 
signal are sent to 
two motors: One 
controls horizon- 
tal movement, the 
other vertical. 


© A signal is sent 
back to the com- 
puter with an up- 
date on the player's 
location in the 
game setting. 


Motor 
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ASK 


POPULAR 


How does a UPC work? 
Nick Devane 
Exton, Pa. 


THE UNIVERSAL Product Code— 
often called the bar code—was de- 
veloped in the 1970s to help man- 
ufacturers, whole- 


02> salers, and retail- 
tomer purchases. 
Today, the code 


| | ers better process 
70992'35662 ^, 
appears on a vari- 


and track cus- 
ety of products, from foodstuffs to 
romance novels, and is used in about 
75 percent of U.S. supermarkets. 
When a customer brings a product 
to the register for purchase, the 
cashier moves the UPC past a laser 
scanner. By sensing light reflected 
back from the white spaces between 
the black bars on the code, the de- 
vice reads the UPC as a number. 
That number corresponds to a par- 


ticular product and price. 

There are two types of UPCs— 
one for general products and one 
for periodicals. Take this month's 
issue of POPULAR SCIENCE, for ex- 
ample. You'll notice that the UPC 
represents the series 0-70992-35662-1. 
The first number is called the num- 
ber-system character; it represents 
the product category into which the 
magazine fits. In this example, the 
product category is general mer- 
chandise. The next five numbers 
represent the manufacturer identifi- 
cation number. This number was as- 
signed to POPULAR SCIENCE's parent 
company, Times Mirror Magazines, 
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The Computer Programming and PC 
| Servicing courses feature the Pentium“ 


200 MMX PC, Norton Interactive CD-ROM, 
and a guaranteed Windows 98 uperade. 


NRI instructors, this course will also help 
you prepare for the A+ certification exam, 
with updated lessons and interactive 
tutorial. 


Computer Programming 

Whatever your previous experience, NRI's 
Computer Programming course gives you 
the hands-on training you need to com- 
pete in today's high-tech marketplace. 
Step by step, vou acquire basic skills and 
master more complex programming 
design concepts and techniques, ulti- 
mately focusing in depth on your choice of 
languages: Visual Basic, C++, or Java. 


The Pentium? 200 MHz PC 
ھا‎ MMX” technology 
ٹا‎ 16 meg RAM 

B 1.6 gigabyte hard 

drive 

@ VGA color monitor 
i 8X CD-ROM drive 
W 16-bit sound card 
ll 33,600 baud fax/modem 


NRI has new 
products and 
services we just 
know you won't be 
able to pass up — 
a powerful 
Pentium® MMX 
PC that vou 
train with 
and keep, a 
new course in 
Game 
Programming 
Fundamentals, great 
diagnostic and interactive 
software in our newly updated PC 
Servicing course, and an all-new 
Computer Programming course featuring 
in-depth coverage of your choice of 
popular languages. 


PC Servicing 

In NRI’s PC Servicing course, you'll 
become acquainted with the Internet, 
perform actual experiments with today's 
most sophisticated diagnostic tools, and 
experiment with NRI's exclusive labs: 
computer-aided electronics demonstra- 
tions, 8085 Microprocessor, and NRI 
Discovery Lab, a complete breadboarding 
system. With the active support of helpful 


SEND TODAY FOR YOUR FREE CATALOG! 


Or call | 
1-800-321-4634 


OR GET YOUR AAS DEGREE! 


_| Accounting 

_| Business Management 
Computer Science 

_ General Studies 


۱ P Schools 
4401 Connecticut Avenue, NW ٭‎ Washington, DC 20008 


7. Check for a free catalog. 
_ | PC Servicing 
Computer Programming Fundamentals 
Game Programming 
Networking with Windows NT 
_ Desktop Publishing with PageMaker 
` Multimedia Programming 
. Mastering Microsoft Office 
_ PC Applications Specialist 
_ Electronic Music Technology 
Bookkeeping and Accounting 


Name (please print) 


Address 


C ity Pu 


Accredited Member, Distance 


Education and Training Council 4703-0298 


A Division of The McGraw-Hill Companies 


Servici ng 


e Computer Programming 


CHOOSE HANDS-ON 
TRAINING IN: 


e PCS 


* Game Programming | 
e Multimedia Programming, = 
and more! 


Game Programming 
Fundamentals 
Learn programming the easy 
way in this new course featuring 
graphic simulations, animation, 
and sound effects. Not only will 
you learn the fundamentals of 
game programming, but you'll 
also gain an in-depth under- 
standing of your choice of 
programming languages: Visual 
Basic, C++, or Java. An explod- 
ing field in programming, 
computer gaming has a strong 
and growing market among the 
MTV-generation. This course 
teaches you how a popular 
computer game was written, 
from storyboarding to coding. 
In addition to covering game 
desien, performance, and 
debugging, you'll gain hands-on 


| experience as you make direct 
| modifications to the game itself. 


Please note: You must own a PC and be 
computer literate in order to take this 
program. À personal computer is not 
included, 


Watch your job prospects” 
rise with NRI's innovative = 
PC training ہے‎ — 


Bove: everywhere promise solid 


employment prospects for people ` \—7, ٢ 

with the skills to create software for a A i Internet 
Windows environment, program multimedia m NN | training! 
applications, or set up office networking E . 
systems. Now, you can prepare for success in ~. 
today's hottest PC careers with your choice of 1... 
NRI' s innovative new courses: 


Networking with Windows NT 


Networking has revolutionized the workplace. 7 1 
Now you can make it your specialty! NN's >> ہے ےچ‎ 

Networking with Windows NT course enables 7 — — — | ۱ 

you to earn top dollar setting up network getting publications. And now, NRI has just tion to business presentations — easier and 
foundations with Windows NT 4.0, the leading updated its popular desktop publishing more exciting. NRI's newest programming | 
server in terms of power, usability, and inte- course to feature today's most sought-after course helps you bring text 
gration. This comprehensive course gives you software, Adobe PageMaker 5.0. NRI's and graphics to life with 


the skills to install, maintain, troubleshoot, ^ course moves from the basics of design to sound, animation, and photo- ٢ - 
and adapt the kind of networks today's busi- the intricacies of electronic publishing and quality images. As you become (Ge 
nesses need to operate efficiently. the Internet, giving you the complete know- skilled with the profes- * 
how you need to succeed in a new career or — sional-level Asymetrix JN 
Desktop Publishing an exciting home-based business. Toolbook authoring ۲ 
with PageMaker” software included in ے‎ 
Today, businesses of every kind Multimedia Programming your course, you'll be able to add drama ` 
need skilled desktop You can create the kinds of contempo- and impact to all your computer applica- : 
publishers to create سیت‎ rary multimedia programs that make tions, ultimately creating the kinds of | 


everything — from shopping to educa- dynamic programs that will put you at the | 
forefront of multimedia technology. 


eye-catching, result- 


EC 


SEND POSTAGE-PAI DÜARD FOR YOUR FREE CATALOG! 

| | ! | TIT “٦ Mastering Microsoft Office -~ 
Learn the ins and outs of Microsoft + 
Office Pro, today's most popular soft- 
ware suite. This comprehensive | 
course, which includes a Pentium? | 
166 multimedia PC, features an inno- 
vative combination of easy-to-follow 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
| UNITED STATES 


PNE o aao 1 
BUSINESS REPLY MAI L T] lessons, online tutorials, and hands- à 
' ! | | H | on projects so that you can use | 
FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C.  MEBENEEEENEEENI Office's word processing spread- | 
POSTAGE WILL BE PAID BY ADDRESSEE 5 sheet, database management, and | 
ہت ہر‎ 1 n. other applications like a pro! 
Ss ہے‎ 1 
ANF 77ر‎ ae — a 1 | 
4401 CONNECTICUT AVENUE NW ——X جو‎ A 


with late-breaking advances in 
technology by uperading vour 


WASHINGTON DC 20078-3543 
computer system at special 

| student rates. It's NRI’s state-of- 

| the art guarantee! 


Yo 


jects—including insulating liquid- 
hydrogen and liquid-nitrogen storage 
tanks and their feed lines, and insu- 
lating parts of military aircraft—are 
usually of such a magnitude that 
the cost of the aerogel itself pales 


Sacramento, California, Aspen Sys- 


tems in Marlborough, Massachu- 
setts, and Ocellus in San Francisco 


are three such companies, all of which 


have received grants from NASA to 
continue their work with aerogels. 


by the Uniform Code Council, the 
agency that oversees UPC allocation. 
The next five numbers represent 
the product identification number— 
POPULAR SCIENCE—and were as- 
signed by Times Mirror. The Code 


Council also assigned the final num- 
ber; it marks the end of the series 


The cost of these experimental pro- 


in significance. 


and instructs the scanner to double- 
check the accuracy of the previous 
numbers scanned. You'll notice a 2 
on the top right of the UPC—that 
represents the issue month, in this 
case February. Only periodicals have 
this part in their UPC—it helps pub- 
lishers and retailers track sales of 
each specific issue. 

Most people believe that the UPC 
incorporates a price. That's not the 
case; it simply represents a product. 
After registering a code with the Code 
Council, manufacturers are respon- 
sible for making sure that retailers 


PRESENTS 


V/EHJDHUNVURISUSEI 
STAPLE GUN 


MODEL T2025" 
It Attacks Almost Every Stapling Job! 


have the correct product pricing. Re- 
tailers then program their scanning 
software with the right price. If the 
price changes, retailers must repro- 
eram their software. 


SHOOTS FLAT SHOOTS ROUND 
CROWN STAPLES | CROWN STAPLES 


ARROW T2025 brings you one of the 
most کت ا و‎ in staple 
What are aerogels and what do they do? Built in STAPLE HEIGHT ہے رہ‎ 
Pierre Halimi GUIDE" — B 
| The revolutionary quide is easy 
Palm Beach, Fla. to use, Just lock it in position and 
your T2025 will shoot Round Crown 
Staples SAFELY over wire and cable 
up to 1/4" (6mm! in diameter. Reset 
the Staple Height Adjustment Guide | 
to drive Flat Crown Staples deeper. 
Arrow T2025...The ONE Stapie Gun 
THAT DOES IT ALL! Arrow makes 
. 4 different size Round Crown 
». Staples, and 3 different size Flat 
Crown Staples for the new | 
T2025. You work hard for your d 
& money.Spend it wisely. l 


AEROGEL IS essentially pure silicon 
dioxide, or sand, which is unmatched 
in its ability to insulate. Scientists 

make aerogels by mixing silicon diox- 
ide with liquid carbon dioxide, heat- 
ing the solution beyond its boiling 

point under great pressure, and then 


removing the carbon dioxide. What’s 
left is a pliable blob of silica, an inch 
of which can protect your hand from 
the heat of a propane torch and 
match the insulation of more than 
30 layers of glass. 

Aerogel's super-insulative proper- 
ties alone, however, still haven't 
warmed the hearts of consumers. At 
a whopping $2,300 a cubic foot, aero- 
gel is, by far, the most expensive type 
of insulation. Furthermore, only a 


ARROW T2025. Versatile. Reliable. 
The Dual Purpose Stapler For Every Home. 
Available at Home Centers, Lumber Yards, and Hardware Stores. 


HSA 


*Patent Pending 


ARROW FASTENER COMPANY, INC., 271 MAYHILL STREET, SADDLE BROOK, N.J. 07663 
ARROW FASTENER (U.K.) LTD., 14 BARCLAY ROAD, CROYDON, SURREY CRO 1JN 
JARDEL DISTRIBUTORS, INC., 6505 METROPOLITAN BLVD. EAST, MONTREAL, QUEBEC H1P 1X9 


© 1997 ARROW FASTENER CO., INC. 
handful of companies are devoted 


to aerogel research. Aerojet Corp. in 
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Wall Clock 


clock. It also has dual alarms, per- 
fect for couples, and one-touch 
- illumination for nighttime viewing. 
The handsome wall clock 
comes with temperature and 
humidity gauges. After you install the y 
batteries, watch the hands spin at 20 times 4 


| their normal rate, until the clock has adjusted 


to the precise time. Both the executive desk- 

top and the wall model have an internal 
antenna for superior reception sensitivity, ہہ‎ 
without unattractive wires. 

Imagine having the ability to know the 
exact time, all the time. The Atomic Clock 
probably costs less than most of the clocks i 
and watches you own, but you'll be able to 
use it to set them all correctly. Isn't it about 
time you had a clock you can trust? 


The time to buy is now! Act now and 
you can own the world's most precise time- 
piece. Both the executive desktop and the 
wall model come with a one-year manufac- 
turer's limited warranty and Comtrad's risk- 
free home trial. If you are not completely sat- 
isfied, return your purchase within 90 days 
for a full "No Questions Asked" refund. 


Atomic Wall Clock............. $99 $8 S&H 
Atomic Desktop Alarm Clock .... $99 $8 S&H 
Please mention promotional code 2761-12354. i 


For fastest service, call toll-free 24 hours a day 


send check or money order for the total 1 
amount including S&H. To charge it to your credit card, 
enclose your account number and expiration date. 


Virginia residents only—please add 4.5% sales tax. 


== comtrad 
" M industries 
EM 2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 


clock's display | 


everything. Between po 


Desktop Alarm Clock | 


od! The Atomic Clock even adjusts automat- 


The U.S. Government 
always knows exactly 
what time it is. . .do you? 
New clock from Arcron uses radio signals from the 


U.S. Atomic Clock in Colorado to display the precise 
time, within a billionth of a second. 


| ically for daylight savings time, so you don't 


have to remember to "spring forward" or 
"fall back". This clock is the only atomic 
clock with an internal calibrator that cre- 
ates "intelligent" adjustments based on the 
latest signal readings. The desktop model is 
the only clock that will not lose time with low 
power or when you change its batteries. 


An easy time. The most accurate clock in 


— mm 


| 
| the world is of no use if it is difficult to 


| operate. The Arcron Atomic Clock is engi- 


neered in Germany using the latest 
scientific technology. It comes in two 
styles, the wall clock and the executive 
desktop model. Both are 
designed to be function- 
al and easy to use. 


The desk 


features the 
exact time (in 
hours, minutes 
and seconds), 
month and 
date, or you 
can choose to 
display any 
two U.S. or 
world time 
zones. It fea- 
tures a sleek, 
European de- 
sign, and, at 
only eight 
| ounces, is the 

perfect travel 


"7 V | Every morning at 
(j 1:00 a.m., this 

IJ "smart" clock 

"| tunes in to the 

radio time signal 

| emitted by the 

U.S. Atomic Clock 

in Colorado and 

Î automatically 

resets itself to 

the exact hour, 

minute and sec- 

ond. The U.S. 

Atomic Clock is 

accurate to ten 

billionths of a 

second per day. 


TECHNOLOGY UPDATE 


These days, timing is 


meetings and appoint- | 
ments, deadlines and Å 
| conference calls, my | 
—/ schedule requires that | 

I know the time down to 


the minute. Even on weekends, I've got | 


Little League games to coach, shows to tape 
and planes to catch. If I'm late, I'm sunk. The 
problem is that it's hard if my clocks aren't 
correct. Even the digital clocks can display 
time inaccurately. Power outages, dead bat- 
teries, time changes...any of these can cause 
a clock to be inaccurate. The next thing you 
know, you're strolling into that important 
conference...an hour late. Now there's no 
need to worry, because advanced radio tech- 
nology has produced a clock which gets the 
time directly from the U.S. Atomic Clock in 
Fort Collins, Colorado, the standard for. 
time-keeping the world over. The Atomic 
Clock by Arcron is the most accurate, reli- 
able and convenient timepiece you can buy. | 


The most accurate clock on Earth. 
Every morning at 1:00 a.m., this “smart” | 
clock tunes in to the 
radio time signal emit- 
ted by the U.S. Atomic 
Clock in Colorado and 
automatically resets 
itself to the exact hour, 
minute and second. The 
U.S. Atomic Clock 
is accurate to ten 
billionths of a 
second per day. 
Using molecular 
technology, it mea- 
sures the vibration 
rate of atoms— | 
a constant—to | 
calibrate time. | 
This means that 
the clock deviates | 
less than one sec- | 
ond over a one | 
million year peri- 
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ing on how pandas may use their 
markings to find mates. In the damp, 
dense bamboo forests in which the 
panda dwells, vocalizations and path- 
marking are particularly important. 
Among the experiments: presenting 
the female Bai Yun and the male 
Shi Shi with scents taken from pan- 
das from the wilds of China some 
6,000. miles away, to see what chem- 
ical and behavioral changes occur. 

Preliminary hopes for a pregnancy 
were dashed at San Diego last year, 
when the two pandas were intro- 
duced after months of careful prepa- 
ration. The younger, playful Bai Yun 
was released into the yard of the older 
Shi Shi, whose shyness may have 
been reinforced by scars suffered at 
the paws of another panda in a rut- 
ting-rights fight over a female. 

The opportunity was golden—a 
careful profile of the female's estro- 


1E 


tics exacerbate these difficulties. The 
panda’s digestion is so poor that it 
must eat huge amounts of bamboo 
to get enough nourishment. And the 
panda is a solitary creature, not eas- 


ily given to mating. The female ovu- 


lates but once a year and is fertile for 
only a day or two. 

In the United States, intense ef- 
forts to aid the panda are occurring 
at the behavioral division of the San 
Diego Zoo's Center for the Repro- 
duction of Endangered Species, 
where two pandas are on long-term 
loan from China's Wolong Giant 
Panda Conservation Center. Scien- 
tists at San Diego are studying the 
animals closely to learn everything 
possible about their breeding habits 
and behavior. 

Like other animals, pandas mark 
their territory with scents, and the 
panda team at San Diego is focus- 
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It may be small. But the Bose* Acoustic Wave* music system is definitely an 


What causes ear hair and bushy 
eyebrows in older men? 
Hagenlivs@aol.com 


DAMAGED HAIR follicles are what 
cause some men to grow thick ear 
hair and bushy eyebrows as they 
age, says Dr. Donald Printz, presi- 
dent of the American Society of 
Dermatology. The damage causes 
individual hairs, which are normally 
programmed to fall out at a specific 
length, to grow out of control. 
Doctors have spent little time 
studying why this happens, mostly 
because excess ear and eyebrow hair 
isn’t seen as a serious disorder. “A 
quick trip to the barber can easily 
remedy the problem,” Printz quips. 
But doctors do know that in most 
cases, the follicle damage is geneti- 
cally predetermined—that is, men in- 
herit the problem from their fathers. 
Doctors also reason that excess hair 
growth has something to do with the 
hair follicles’ interaction with the hor- 
mone testosterone. This belief is 
based on studying the effects of 
testosterone on the follicles of bald 
men. Again, little research has been 
attempted to support this theory. 


Why has the giant panda become an 
endangered species? 


Joan Lang 


Portland, Maine 


AS WITH MANY endangered species, 
the primary threat to the giant panda 
has been, and continues to be, from 
humans. Only about 1,000 giant 

pandas remain in the wild; a mere 100 


or so live in zoos. 

China’s growing population has 
stripped many of the forests the pan- 
da depends upon for bamboo, its 
main food source. In other areas, 
the forests have become fragmented, 
leading to genetically unhealthy in- 
breeding. And even though the Chi- 
nese government has instituted a 
death penalty against poaching, pan- 
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gen secretion and behavior had 
helped panda team head Don Lind- 
burg and his crew calculate the mo- 
ment of the female’s fertility. Bai Yun 
did her best to attract Shi Shi, but 
the male yipped, nipped, and growled, 
repulsing the female’s advances. “He 
responded to her as if she was intrud- 
ing on his personal space," says Lind- 
burg. The panda team is considering 
using artificial insemination this year. 
Collaborations between the San 
Diego team and Chinese counter- 
parts also offer hope. Perhaps, says 
Lindburg, colleagues in China may 
be able to use scent markings to 
coax pandas across "bamboo corri- 
dors" from one fragmented panda 
preserve to another to find a mate, 
thus strengthening the genetic pool. 


What percentage ofthe brain do 
humans really use? 
jkleint@mail.sdsu.edu 


“I THINK PROBABLY the best answer 
is 100 percent,” says Michael Grazi- 
ano, a researcher in psychology at 
Princeton University. It’s simply not 
true that some brain tissue has no 
function. We don’t use all of our brain 
tissue simultaneously, but different 
parts are active and participating in 
complex tasks at different times. 
Vision, for example, requires quite 
a bit of brain power over many differ- 
ent areas of the brain. Those same ar- 
eas might not be involved in other 
tasks such as walking or talking. Says 
Graziano, “If we were to use our en- 
tire brain all at once, we'd probably 


be dysfunctional.” 
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www.popsci.com 


Fed up with trying to figure out what GSM, CDMA, 
TDMA, and all those other wireless phone acronyms 
mean? We guide you through the maze so you can 
determine what wireless solution best fits your needs. 
Plus: 
Update: Satellite phone services 
Communications services and where 
they operate on the radio spectrum 
Wireless modem options 
How it Works: the wireless phone call 


Jecial Coverage 


REGULAR FEATURES 


Essential Guides 
Planning on buying a new camera or sport utility vehicle? 
Get the basics first from our Essential Guides. 


Links 
Popular Science's recommendations on the best 

science, automotive, home technology, computer, 
and electronics sites. 


PopSci Digest 
Web-exclusive news stories, hands-on reviews, 
events, and exhibits. 


Advanced Site Search 
Looking for an article you saw online? Want to find 
out when an article ran in POPULAR SCIENCE? 

Our advanced site search enables you to search 

our entire web site, including archived materials, 

or 1992-1997 indexes to POPULAR SCIENCE magazine. 
www.popsci.com/sitesearch 


It's now easier than ever to renew your subscription. buy 
a gift subscription, or take care of an address change. 
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Design! 


‘After three back 
surgeries...I thought I would 


never again bave a good night's sleep. 
Thanks to Select Comfort, I can now look 


forward to going to bed." 


—David D., Lucasville, OH 


Relieves Back Pain! 


88538 0887559880888 

SELECT COMFORT ® sleep systems Metal coil mattresses can 
comfortably contour to your aay create uncomfortable pressure 
properly support your back and points and provide uneven 


spine, and reduce pressure points. support over time. 


TRY IT FOR 90 NIGHTS! 
We're so sure you'll sleep better on air, you can 
take up to three months to decide, or your money 
back. You've got to sleep on it to believe it! 


For a FREE VIDEO and Brochure, call now! 


1-800-831-1211 
_ _ _ Ext. 7360_ 
T ves! Please rush me a FREE 
Í Video and Brochure. 
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SELECT COMFORT" 


Mail to: Select Comfort Direct Corporation 


6105 Trenton Lane North, Minneapolis, MN 55442 
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"I have major back problems, and 
bave tried all types of mattresses, 
including tbe most expensive 
waterbed. Select Comfort gave me 
the best night's sleep I have bad 


in years.” 
| —James C., Moss Point, MS 


The SELECT COMFORT" sleep system. 

It's not just a better mattress, but a better 
way to sleep. Even back pain sufferers can 
sleep more comfortably! 


—" . The Select Comfort Sleep 

^ m |^ System doesn’t rely on 
springs or water, but ona 
cushion of air. Air gently 
contours to your body’s 
shape, reducing uncomfort- 
able pressure points, and 
tests show it also helps 

properly support your back 

and spine. 


The Mattress with Easy 
Push Button Firniness Control! 
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IB The TIMBERLINE GEODESIC 
DOME. A beautiful home with 
spacious rooms, cathedral ceilings and 
unsurpassed energy efficiency. AND you can 
build it yourself. Since 1969 Timberline 
Geodesics has been providing dome kits in 
many styles and sizes for customers all over 
the world. Buy the complete kit, or just the 
Connector Package and save by cutting your 
own lumber. Planning Package is over 100 
pages of color photos, floor plans, assembly 
instructions, prices and more - $12. 
Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704 
www.domehome.com 
For credit card orders call 
1-800-DOME-HOME or 
510-849-4481 
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SOLAR 
ELECTRICITY. 
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and Catalog is 
EM packed with 124 
۲ pages of informa- 
iton and quality 
products. It details 
the design of RV, 
cabin, water pumping, and total 
home power systems. SUNELCO 
is your complete source for solar 
modules, controllers, batteries, inverters, | 
water pumps, energy efficient lights, and 
propane appliances. A must for 
| every energy library. Only $4.95 
(406) 363-6924. 


Stunning 34 page Colored Catalog $6.95 
Refundable with order. A Great Hobby! 
Over 100 Different models. Tractors, 
| Trains, Cars, Trucks, Rollers, Fire Engines, 
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force field, pulsed magnetic projectors 
and much more. $2.00 


yan PUT A DRESSER UNDER 
~ ANY BED! Dust proof 
underbed dresser has up to 
16 drawers. Replaces bed frame. 
Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction. 
Cedar lined drawers have ball 
bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring "dual firmness" control. 
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48 page color catalog FREE 
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Care Automation, Wiring 
Supplies and ‘more! Make 
your home “Smart” with? 
products you can install yourself. | 
Lowest Prices Guaranteed! 
800-SMARTHOME 
e-mail: catalog(a/smarthome.com 
www.smarthome.com 
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FREE 128 page Catalog 800-762-7846 


hia‏ سی 


" A 
FACTORY 
DIRECT 


CRUTCHFIELD 
| STEREOS FOR | 
= HOME & CAR 
=h Want to create the 

perfect stereo 

A system? 
ae Crutchfield makes 
EM it easy! Get the 
"AM catalog that has 
| the best selection 
of major brand 


Norther "xz" 
Pa ii Be EIL] 


| "Where the Pros 

and Handymen 
Shop.” 

E Î Your #1 source for: | 

E Generators and 

LL engines ٭‎ Name 

Brand Power, Air and 

| Hand Tools * Air Compressors and 

5 Welders = Log Splitters and 


PLEASE 
LOOK FOR 


SHOP AT HOME 


IN THE 
APRIL 1998 


Chainsaws * Name Brand Power, 
Air and Hand Tools * Lawn and Garden 
Equipment and Accessories * Pressure 
Washers and Spraying Equipment 
* Trailers, Trailer Parts and Winches * 
Hydraulics and MORE! Code - 15446 
Save to 50% 
Request your FREE catalog today! 
Call Toll Free 1-800-533-5545 


10 components and systems, great 
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I STRUCK CORP - BOX 307 - DEPT:PS0298 


: CEDARBURG, WI 53012-0307 


E? 


Speci am for New Customers! 


Buffalo Nickel 
of 1913-1938 


Indian Head Penny 
of 1859-1909 


Liberty Nickel 
of 1883-1913 


Now! Get 3 Scarce Seldom-Seen Coins 


nating selections from our 
Free Examination Coins-on- 
Approval service, from which 
you may purchase any or none 


Zip 


NOW ONLY 
$2.95 
- return balance in 15 days — with option to 
cancel at any time. Satisfaction guaran- 
teed or your money back. ACT NOW - 
order your set of 3 Scarce Classic Coins today! 
(Limit 1 set per customer, please.) 


f Please send my 3 scarce classic coins in Good condition, at the special 


iL YES! price of $2.95. Limit 1 set. Regularly $12:20 - Now only $2.95 


45-Day Money Back Guarantee of Satisfaction 


Three seldom-seen coins from 
| America's past are yours for only 
| $2.95. Own a historic Liberty 
Nickel, Indian Head Penny & | 
Buffalo Nickel. All are genuine classic 
coins and are now entirely out of 
circulation. Clip the coupon and send it with 
your payment today! You'll also receive our 
fully illustrated catalog, plus other fasci- 


3 , Save 


Mr/Mrs/Ms 
E Ponit coupon nail payment to: City 
f Littleton State 


+ ite KNC334 
eton, NH 03561 
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DUTSMART 
THE 
WEATHER! 


With a SunSetter® Retractable 


| Awning, you can choose full sun, 


partial shade or total protection 
from rain or sun. Opens and 


| closes effortlessly in 30 seconds! 


Now get three times the use of your 
deck with the adjustable, affordable 
SunSetter Awning. It makes your deck 
or patio like an additional room on 
your house! Lets you enjoy your deck 
or patio rain or shine. Protects your 
family, guests and patio furniture from 
rain, harsh sun and harmful UV rays 
far better than a tippy patio umbrella. 
Adds to the beauty and value of your 
home. Expertly crafted in America for 
years of maintenance-free enjoyment. 


© 100% waterproof fabric. 

© Wide choice of available widths. 
© Installs over any kind of siding. 
© Retracts flat against the house. 
@ No need to take il down in winter. 
© Superb quality - 5 year warranty. 
© Interest-Free payment plans. 

@ No-Risk Free Trial. 


SAVE WITH FACTORY- 
DIRECT PRICING! ۱ 
all today: 


Write or call toll free for a 


FREE VIDEO 


and complete acm 
1-800-876-8060 4676 


24 hrs. a day, 7 days a week 


poems mem] 


JLI Industries, Dept. 4676 | 
184 Charles Street, Malden, MA 02148 
FAX: 781-321-8650 


Make and Sell Your 


Own Ornamental -— 
CNET 


Concrete Items! 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world s 
largest mold manufacturer. | 


CONCRETE MACHINERY CO., INC. 
| P.0. Box S99, Hickory, NC 28603 


CONQUER UNDERGROWTH 


with the Amazing Self-Propelled 


DR^ FIELD and 


BRUSH MOWER! 


CLEARS & MAINTAINS meadows, 
pastures, woodlots, wooded and rough — || 
non-lawn areas with ease. CUTS tall | 
grass, weeds, brambles, tough brush and | 
saplings up to 1" thick, CHOPS/ | 
MULCHES most everything it 

cuts. Leaves NO TANGLE of سے‎ 

brush to pick up like hand- 

held brushcutters and : 

sicklebar mowers. 

* B HP Briggs & Stratton Engine 

* Electric-Starting Optional 

* Mows up to 1/2 acre per hour! _ 


a 30 Day RISK FREE — 
Home Trial سں‎ PF 


1998 CHP, Ine 


COU ete Oe HOME PRODUCTS: 
Dept. 3449F, Meigs Road, PO. Box 25, Vergennes, VT 05491 


METAL? 


' Setup complete foundry! Melt aluminum, brass, 
‘ion, more! Pour ingots, machine parts! Discover | 
omplete plans, how-to, & secrets! Build a low-cost, 
igh-temperature furnace! 
Highest quality how-to 
looks, new and old, show 
ou how! Write for a 
omplete catalog! 
Blacksmithing 
1d forging manuals, 
books, 


und plans, 


| gy projects, گا‎ 
ron: and much * 
"ore! Write for a catalog! 


Build a metal cutting 
lathe, shaper, milling 
machine, sheet metal 
i brake, bandsaw, slip 
" roll, carbon arc torch, 
forge, more! Electroplate! 
Build one-lung gas engines, 
Stirling and steam engines, 
boilers, knives, more!| 
Watchmakers' handbook, 


— construc- T 


in, scroll saw, more! 3 igin 3| 
| Write for your personal copy of our More! | 


IANT METAL WORKING BOOKS 

ATALOG! Learn secret skills! Hundreds of guaran- 
ed quality books! 

‘rite TODAY! Do it NOW! * Fax 815/935-5477 
Send سر‎ name and address to: 


۸۷۸۶۳۷۲۵5۲۸ BOOKS 


Box 538-EWA, Bradley IL 60915 


www.keynet.net/~lindsay 
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^ 60-Year-Old Stamp Set 


Honors America's Greatest War Heroes 


offers on approval. 


036.3715. = eee eee ee لے‎ 


1936-37 U.S. War Heroes Stamps I 


a Yes! Send my 10-stamp set of mint U.S. 1۱ 
ا‎ Heroes. Enclosed is $3. Satisfaction guaranteed. | 
- Limit one collection at this special price. 


| Name 

| Address 
City/State/Zip 
| Please send payment with coupon to: 


i Mystic Stamp Company, Dept. X212 
| Camden, New York 13316 


Get this historic complete mint set of 

erica's greatest War Heroes and save 

r 4596 off the regular U.S. Stamp Cata- 
: price! This famous 1936-37 stamp set 
nors great military leaders of 18th and 
th century America. 


| The 10-stamp set is yours in mint fresh 
indition for only $3.00. Limit one set. 
pu'll also receive special collector's 
formation and pricelists along with other 
ES 


conventense DESCRAMBLERS. 


KA 
ELECTRONICS 


13217 "C^ St Omaha, NE 68134 


| www.tkaelectronics.com 


— ۰ : وت جو‎ 3 e, | l 13 
Friendy Service. c FE RT : "s BEST | | L 
30 Day trial period. ۷ مت‎ ie |] « || ELECTRONICS 
si | $$ 5 t QR A. {ae | ۱ 


13 Month Warranty. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: | ; i ANY ADVERTISED. *: 
— . سے‎ ۱ — ! OR WHOLESALE PRICE! 
SAVE $$$ - DON'T: RENT 
CALL FOR FREE CATALOG! 


RISK FREE 
30 DAY MONEY BACK 
GUARANTEE 
1YR. PARTS & LABOR 
Call AA Etectronccs Today! 


AGUERI 
اتا‎ 


FULL VIEW 
CABLE BOXES 


= VIDEO STABILIZERS -Removes video tape copy protection 
= TEST CHIPS, DEVICES, FILTERS AND ACCESSORIES 


with cable box purchase [REG.59.95] 
Anyone implying theft of service will be denied assistance 


N.S. INTERNATIONAL 
der Rari 1-800-449-9189 


COPY RENTAL TAPES WITH OUR V. | 800-258-9512 
YE STABILIZERS F F http:// www.AAElectronics.com 


SAVE ۰ 


| a EVEN $1000'$ on premium 
CABLE TV EQUIPMENT. 


TREE abl TV EH 


Winter 


B inventory b CABLE TV DESCRAMBLERS 


Best Prices * Friendly Service 


Dealer's Special 


14 R SAVE to SELECT SIZES 
| Ee. 4 10) i 56 سی‎ N 

| America's #1 Arch € Manufacturer 
|» 20 Year Warranty » Easy Financing Available = 


* Easy Do-it-Yourself Construction 


Minimum Quantity: IU Lot 
30 Day Free Trial * 1 Yr. Wrnty. 
All Makes and Models Available 


(Crazy Dan’ $ Price Wi ar 


we cut prices so low you won't believe it! 


able TY m 


S> 69 


a oi 
اس اہ پل‎ esame 


— beats Dan the Cableman 


* Free 16 Page Brochure S 
STeeunasicen. 


Save Thousands 


Call Today 1 800 888-4606 


_ PONE vues 


HONEST PRICES 
NEWEST DIGITAL EQUIPMENT 


KKK ار‎ x* 


No Florida Sales — 


CABLE TV CONVERTERS 
save şı00s — ^ — L&L ELECTRONICS INC. 


"All makes and models 

‘Years ol customers 936 Betty Drive, Buffalo Grove, IL 60089 
complete satisfaction 1-800-542-9425 

‘Quality Equipment 
‘Shipped within 24 hrs 
*Free catalog 


tt 00 | UR ERR, 

PRICES! 
FACTORY | /.... chives, 

مت تن ھا ہہ 358 3-1 81 -1-800 


BÜ minute info video. 


Memeer or THE Berren Busivess Bureau (eee eoa 5 DIS 


Monolithic Dome 


You can build a Monolithic Dome, too. 


Purchaser must agree to comply with any State and Federal laws 
regarding private ownership of cable TV equipment. 


FEBRUARY 1998 Bopular 


AVIATION 
World s : . P : 
Timest. pira eo easy construction! 


EC de جات‎ E ee 


eee‏ .ل 


CSP 


"m 
یں ا‎ m 


Vertical take-off * Comes one z5- 7 


panon * An expenmental 1 Construction Plans: | 
ulfrai ight = No license needed G- 72 24 95 


IL 24-7 Orderline: E (Add $3 post Foreign add $6) 


(C araLOG ONIY; $1n) 


VORTECH, inc. * PO Box 511-A = Fallston, MD 21047 


Airboats. Hovercraft Plans. Propellers, Airdrives, 
Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


Li = IM | i] FPF 


THE M.P. HELICOPTER 
| NO FUEL CONSUMPTION 


= 


| Have you 
| ever imagined 
| to fiy that 
fast with 
| your own 
| power? 


with the M-P HELICOPTER you can multiply your legs power sixty 
| five times and fly silently. COMPLETE INFO. PACK & PLANS $16.95 
| ADD $3.00 PH FOREIGNERS ADD $6.00. NEW TECHNOLOGY 

SPECTRUM INC., PO. BOX 6092, 2, PALM HARBOR, FL 34654-0692 | 


| 
| 
k e —Á 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


HOVERBOARD KITS! Free information: Hover- 
Tech, Box 16154, West Palm Beach, FL 33416 
http://www.hovertech.com 


let Engine bunch ٦ 
d sejet& fart میں‎ 


| Ord: = from: "Windspire 


ore 
PO Box 145 + py =) 4. 410- 836- ppm 
Long Green, MD 21092 e - OR: 1-410-682-0810 


POWERED PARACHUTE NEWSLETTER. 
Large classified section. $20.00 annual sub- 
scription 4 Issues. Visa/MC accepted. Portland 
Powerchutes Inc. 28621 SE Woods Rd. Eagle 
Creek, Oregon 97022 1-800-457-4310 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @ aa.net 


BREWERS! Outstanding products since 1979. 
Free William's catalog, call 800-759-6025 any- 
time. www.williamsbrewing.com 


FREE CATALOG. Brew Quality Beer Yoursell 
Easily. Call WindRiver Brewing: 1-800-266-4677 
Anytime. 


Homebrewers, FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712, Minneapolis, MN 
59413, 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


| 
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9 ٭‎ An Automotive Trailer 
Custom Designed To 
Meet Your Needs. 


* Works with your hitch 


Guaranteed Never To 00 zm ife" 


5 + FREE * 


information 
Smart Trailers, TN P.O. Box 880, Highland City, FL 33846 


j F 20 g^. 
| -888-556-3900 


ALTERNATE ENERGY 


SAVERS 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in 
| Alaska. Used worldwide. Heat shops and other buildings. 
E m Forge, foundry, and other uses. 
Send $5.00 (refundable) lor de- 
tailed information & order blank 
for plans for burner, heater unit, 
and foundry furnace. 


Waste Oil Plans, Dept P. 
Box 1148, Fort Benton, 
140,000 BTU MT 59442 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-S2, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
IN 47150 


SAVE UP TO 80% ON HEATING BILLS WITH 
A YUKON/EAGLE MULTIFUEL FURNACE 
Wood/oil, wood/gas, 
wood/electric 
whole house 
ئک‎ indoor warm air furnace. 


Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800- 358-0060 


ARTS/MUSIC/POETRY 


$10,000.00 AWARDS/ PRIZES. Your Poems. 
Broadway Music, Box 7438-PS, Sarasota, FL 
34278 


ASTRONAUTICS 


200+ Unconventional Technologies: Anti-G, 
Free Energy! Amazing Archives Catalog! Send 
$2: Rexco, P.O. Box 19250, Jean, NV 89019 


AUDIO/VIDEO EQUIPMENT 


LOUDSPEAKER REPAIR? Call Simply 
Speakers, 1-888-FOAMROT for free info. (Toll 
free- 24 hours.) 


REPAIR FOAM ROT 
YOURSELF! ` 


Save $55 w/original kil!‏ ؛ 
Kits to fit any speaker—Advent, AH,‏ * 
JBL, Bose, Infin., EV, etc. à ^a :‏ 
Surrounds, adhesive & instr. s ee‏ ۶ 
d‏ کسی MC/ VISA/ Discover—no CODs‏ * 
Call w/make & model for best price ns‏ * 
Phone 24 hrs. 704-697-9001 STEPP‏ * 
or Toll Free 800-747-3692‏ 


Box 1088 * Flat Rock; NC 28731 AUDIO TECHNOLOGIES 


AUTOMOBILES 


CAHS FOH $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext. 65 


DO YOU CHANGE YOUR OWN OIL? You 
need this free information 800-450-4144 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext. 
A-6586 for current listings. 


SEIZED CARS $150. Honda, Acura, BMW, 
Porsche, Jaguar, Motorcycles, Trucks, 4x4's, 
Watercraft. Local sales. 1-800-883-0819, ext 
A-1350 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 
Suitable for: NO 
* Lawn Mowers 
« Go Karts 
* Luggage Pods 
* Log Splitters 
« Pressure Washers 
* Dog Boxes 
a ATV's 
* Etc. 
Dept. PS12957 


Doo = 


BUILD A BIKECAR "»w.bikecar.com 
1 SEATER - 2 SEATER - PICKUP 
BIKECAR! The satin, Mini Car. 1 ) 


1 Seater Plans Only E d 

$12.95 2 Sealer Or 

Pick Up Plans Add $5 کے‎ 

Each Or Order All 3 For Only FFT 

$19 95. To Order Send Check PO BOX 

Or MO. Visa/MC Orders Call OCALA, FL 34478 


1-352-854-8324 Satisfaction Guaranteed or Money Back 


۱ و‎ | AEE, E 1 
J [FREE ezen] ہی‎ VAS 
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DESCRAMBLERS 
CONVERTERS - FILTERS 
VIDEO STABILIZERS 


‘aja 30 Day Trial 
[ilii Product Catalog 
33ھ‎ ! Year Warranty 


ro} 4 ] 
es | 


SAWMILL $3795. 

| FREE INFO 

Norwood Ine. 
90 Curt wright Dr 
Unit 3 
T , Amherst, VY 14221 
t 1-800-661-7746 
| Ext. 101 


888-554-2776 


e Special Dealer Prices! سس‎ our Low 
Retail Prices! «Guaranteed Prices + e ce 


* Orders shipped immediately! C.O 
* WE'LL BEAT ANY ie * 


Sorry no N.J. sales. Dealers Wanted. 


Link your TV-Descrambler-Computer into 
one system. Experience the possibilities of 
surfing the NET using your cable box remote. 
Financing Available. 

FREE Cable TV decoder included 
with every purchase. 


600-835-2330 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 


DAKOTA ALERT, INC. 


Box 130, ELK POINT, SD 57025 
605-356-2772 


ALTERNATE ENERGY 
SAVERS 


BUILD SUN, WIND, WATER POWERED AP- 
PLIANCES! 30 Plans. Details. $3.00. MCOAA, 
3203 Bordero, 1000 Oaks, CA 81362 


FANTASTIC self running motors and gener- 


ators. FREE info. Energy Research, Box 1514, 
Jackson, CA 95642 


FREE ENERGY! Fuel-Less Motors and Gener- 


ators! H&A, R2bEPS Bowling Green, MO 
63334-9350. 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


Day Money Hack Guarantee | 
Call Us Last! 
advertised 


1-800-842-9670 | 


httplwww.cdelectronics.com!cd 


ine WG due n Stairs! | 1 | 7 1 
| Spiral, Straight, and = "n. 


curved Stairs 
ALL Sizes & Styles 
| Steel, Wood, Aluminum 
| | Custom & Stock Kits 


Free Brochures & 
Factory Assistance M 
1-800-431-2155 ext. PS28. × ا‎ 
1] 
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REVOLUTION He Sr c orp. 
| TOE W. Jon عو‎ Jamei Hd, Fb = Dace sige oppress, MO gaiz 
| Tel. (E138) 8077:2807 * Fax [E15] 537-7906 ^ Ürdera: (AMF TT 
E-Mail: sales i rmvynlutsonbericapser com 
Wen Eme: fo poe nieoletionimaic epe c com 


Cable TV 
Descramblers 


Converters * Filters * Accessories 
30 day Free Tiol- NOREK 
Unbeatabie wholeseie paces! 
Affordobe extended MONTY 
| Year Waranty on ai products 
COT the m) professionals! 
Credit Cards Welcome! 


WEB SITE ADDRESS: HTTP:/ / ORION-ELECTRONICS.COM 
| Prices starting 


C E as low as $99! 


E 2 


Free 


Catalog 


| "Hil Js, 


c 
JN. ANY SIZE — 
STEEL = ALUMINUM = WOOD 
BRASS = STAINLESS 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


CAD Build lt¥oursell 
Backhoe * Free 


DIGGER 5 


E Plans for models 5-9 ft digging depth 
۲۲ Starting at $1000 to build 
Mo machining Car Towabla 
3-pt hitch plans too 
j Kits available 


` 40 x 60 x 12 


$7,523 


Build lt Yoursel Ad Save! 10,000 Sizes, All Bolt-Together All Steel 
All Steel Buildings, Call Today For A Price Quote And A Brochure. 


HERITAGE BUILDING SYSTEMS 
800-643-5555 


www.metalbldg.com 


TEM 


0 : 
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^ CABLE EQUIPMENT | 


CABLE TEST MODULES AND EXTERNAL 
DIAGNOSTIC ACTIVATORS. Available for all 
makes and models. In house software devel- 
opment and always the latest technology with 
tech support and the lowest quantity pricing in 
the industry. Cal: National Testing, 
1-800-655-4449. Anyone implying theft of ser- 
vice will be denied. 


» Your Descrambler Connection * 
Free | Year Warranty © Free 30 Day Trial 


CABLE TV DESCRAMBLERS | 


Equipment Set Up Tech Line 
T PC ELECTRONICS 
== (800) 675-7125 


Cable T.V. Converter Accessories. Quality 
Prices. Satisfaction Guaranteed. COD/ Visa’ 
MC/ Amex. 1-800-259-1187 Eagle Electronics 
Inc. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS. QUANTITY DISCOUNTS, LOW, LOW 
PRICES. 30 DAY MONEY BACK GUARAN- 
TEED. CALL NOW 1-888-898-3264. SKYLAB . 
SALES, INC. 


ELECTRONICS. CALL NOW TOLL FREE: 


CABLE TV DESCRAMBLERS. CLIFFORD , 
888-298-0200 | 


CABLE TV DESCRAMBLERS/ CONVERT: | 
ERS. BARGAIN HEADQUARTERS. MAKE 
YOUR BEST DEAL WITH US. GATEWAY | 
ELECTRONIXS, 1-888-422-2533. 


DESCRAMBLER KIT 


$14.95 | 


WHY PAY HUNDREDS MORE? 


1-800-752-1389 
(24 HOURS) 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. | 


CABLE DESCRAMBLERS & TEST CHIPS. All] 
models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ TECH. 
954-792-7012 1 


Dealers specials unmodified 10 Lot Tocom 5504 
Vip $50.00 5503۸ $20 OAK RTC56 $20 JER- 
ROLD DP5 $50 DPBB5 $65 012-44 $20' 
ZENITH 1082 $22 CALL 1-800-219-8618 VISA. 


DESCRAMBLERS, CONVERTERS. ALL OP- 
TIONS EXPLAINED. BEST PRICES, SER-; 
VICE, WARRANTY, FREE CATALOG. | 
1-800-854-1674. 


DESCRAMBLERS... CONFUSED? We'll 2 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat, 9:00am 
-8:00pm. SUNSTATE ENGINEERING, 
1-800-717-1575 


FREE TV CABLE CATALOG PRODUCTS & 
PRICING ON REVOLUTIONARY FULL VIEW- 
ING BOXES WITH DEALERSHIP 
1-800-676-6342. 


NEWEST AUTOMATIC MULT-MODE. "DES- 
CRAMBLES CABLE PERMANENTLY!” YEAR 


GUARANTEE... 1-888-331-1107. FREE IN-| 
FORMATION... 1-718-257-5430 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE: 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


FEBRUARY 1998 LH 


INTRO- | 


| BUY IT WHOLESALE 


INSTALLING TELE- | 


FREE 1998 600,000 ITEMS, Wholesale Direc- 
tory (LSASE) TNT, Box 2614P, Big River, CA 
92242 — 


CABLE EQUIPMENT 


ALL CHIPS $9.00 -$18.00. WE HAVE QUAN- 
TITY DISCOUNTS. NO MINIMUM. CALL 
1-800-760-0555. 


ATTENTION DEALERS!! All makes & models 


of CATV Converters, descramblers, add - ons & 
more! 1009s Guaranteed. Repair most models. 
EXCELLENT PRICING (702)270-4341 


CABLE T.V. 
Converters & Equipment 


Lowest Prices guaranteed! 


M-Day Money 
Back Guarantee 
l-year warranty 


DEALERS X 
WELCOME! 


PLEASE HAVE NAME 
& MODEL 4 READY 


VISA, MC, COD 
MULTI-VIEW 
PRODUCTS 
(SOU 888-5585 


SPECIAL 


Buy WHOLESALE and SAVE 1005. 
1-800-842-9670 
BEST KEPT SECRET- INCREDIBLE 


Wholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


BIG SALE!! Notch Filters $18.00. E-Z install 
test activation chips/ boards from $5.00. 
Bullet/ ID Stoppers $9.95. Name brand des- 
cramblers from $139. External activators from 
$65. DEALERS WELCOME. LET US BEAT 
YOUR BEST PRICE. 1-800-449-9189 ANY- 
TIME. SE HABLA ESPANOL 


CABLE T.V. CONVERTERS AND DESCRAM- 


BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


Cable TV Converters & Descramblers 


ABSOLUTELY THE 


LOWEST PRICES 
NOBODY BEAT US! 


All Brands * Money-Back Guarantee 


1-800-390-1899 


CABLE BULLET “TERMINATOR تاا‎ 
BUSTER." Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024. 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New universal auto-multimode mod- 
ule, raw equipment, catalog, credit cards, c.o.d. 


, 888-443-9185 


CABLE DESCRAMBLERS. ALL MAKES. 
LOWEST PRICES AROUND! PRECISION 
ELECTRONICS, HOUSTON TX. 
1-888-691-4610 ANYTIME 

CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/ KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


| Cable test chips; Pioneer; Jerrold universal 


mode; Scientific Atlanta; Tocom; Zenith; Pioneer 
Cubes; Jerrold RFT for CFT2200; Tools; CHIPS 
& BITS, 1-800-577-5617. 


JERROLD MULTIMODE TURN ON CUBES 


new low prices... 1/$88, 20/565, 50/549. 
CALL NOW!! 1-800-660-CUBE 


| ATTENTION DEALERS! 
| DUCTORY OFFER on all cable TV equipment! 


TX | 


BUSINESS OPPORTUNITIES 


$65,000 YEARLY 
PHONES, JACKS, WIRING. NEW BOOK 
SHOWS HOW. FREE DETAILS. PHONES BOX 
1648 CEDAR RIDGE, CA 95924 


Deregulation of Electric Utilities creates $215 
Billion Frenzy. Distributors needed. Free In- 


| formation. 1-800-311-9006 


Earn a monthly residual commission check from 
others long distance phone bills. Find out: 
http://freedomstarr.com/?ma5741212 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 
http//www.mpowers.com 


FREE! 1001 Fast, Easy ways to make money. 
Send name/address. Money Making, Dept. PS, 
Box Z, Studio City, CA 91614 


MAKE HUGE PROFITS raising Giant California Superworms 
for worlds largest canthworm distributor for over 6 years. 
Superworms convert garbage into rich organic fertilizer. Easy 
to raise and fast multipliers. Grow them in your own backyard, 


garage, or farm. Distributerships and Joint Venture 
Partnerships available. Call now for more exciting information 
cn this unbelievable money making opportunity. 
~  SUPERWORM | 
Prone (818) 363-0202 Fax (818) 360-8562 : 
Web Site: http:/www.supenworm.com 


FANTASTIC ADVANCED TECHNOLOGY en- 
terprise. Startup ANYWHERE. Enormously 
PROFITABLE. Recording/ Faxback. 
800-326-4560 x229. 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 82548. 908-659-8757 


"HOT LINE” OPPORTUNITY SEEKER 
NAMES! BUYERS NAMES ONLY!! PRICE 
LIST. Write: National Listing Company, P.O. 
Box 6168, Akron, OH 44312-0168 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, 
78523-4157. 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.497. 
www.prostepinc.com 


MANUFACTURE GIANT 6' PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION 
187-PS CYPRESS, THROOP, PA 18512. 
(717)489-3292. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


MONEY MAKING OPPORTUNITY REPORTS. 
SASE for list. CCMPSA, 1523 Salisbury Street, 
Charleston, SC 29407 


OWN a home based business! $1285 cost. 
Proven six figure ($100,004) IMMEDIATE IN- 
COME: RECORDING: 800-322-6169. EXT. 


5323 

Reclaim "Scrap Gold" From Old Computers/ 
Jewelry. Free Information. 24 Hours: 
(603)645-4776. 


SUCCESSFUL HOME BASE BUSINESS IN- 
FORMATION PACKAGE. SEND $3.00 FOR 
CATALOG CASSETTES, SHIPPING, P O BOX 
26704, SALT LAKE, UTAH 84126 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31146. 


BUY IT WHOLESALE 
39,457 Products, Factory Direct... TAIWAN, 


HKONG, MEXICO! Save 500-900°%... Echo, 
Box 739-C28, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Re-creations. Excellent Quality. Free 


Wholesale Brochure. 1-800-553-4334. 


BETTER HEALTH 


New Medical Camera: Hand held Laser imag- 
ing device. See into the body with color clarity. 
Free shows. Color Catalog (includes other 
inventions) $12.50 to AKAE 2295 Bethesda 
Drive, Huddleston, VA 24104 

1-888-397-6646 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- SUP- 
PLIES -- All Boat Types, Sizes. HUGE CATA- 
LOG -- $5.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, NY 14150. (716)873-2640 
www.clarkcraft.com 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS8, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. www.glen-l.com 


Electronic Fishing Lure attach to your boat, 
uses 12 volts, Fish Rustler, 1415 11th Ave., 
Altoona, Pa. 16601 USA Fax 814-942-3436 


BOOKS/PUBLICATIONS 


PUBLISH YOUR BOOK! Free guidebook to 
subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001. 


BUSINESS OPPORTUNITIES | 


$1,000 weekly stuffing envelopes. Receive 
$2.00 each. Rush stamped addressed enve- 
lope. Colossal Box 040215-PS, Brooklyn, NY 
11204. 


$1000 Weekly stuffing Envelopes at Home. Free 
Details. Send SASE to: MA, BOX 661567-20, 
MIAMI SPRING, FL 33166 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.A.S.E.: J.H. 
Enterprises, Dept. PS2, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
http/www.the-glass-mechanix.com 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 | 


$1800 WEEKLY RECORDING VIDEOTAPES 
At Home. No Copyright Violation. Free Startup 
Information. CMS Video, 210 Lorna Square, 
#163PS, Birmingham, AL 35216 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS28, 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$3,000,000 In 2 Months Using All Free ads. 
Recorded Details: 1-(905)937-9545 BT. 


$5,000 MONTHLY ASSEMBLING HYDRO- 
PONIC GARDENS. FREE REPORT. 
HYDROPONIC-PS, BOX 2010, PORTOW- 
NSEND, WA 98368-0080 


اک کے س سے سے س س کے سے سے س س کے کے کے کے سے سے کے کے کے کے کے کے س کے سے س کے کے کے کے کے کے ا کے ا کے کے کک کے کت کم 


i| Repairing (not replacing) stone dam- | 
| aged windshields and plate glass. | 
i| Learn how a 3 minute repair can earn 

i| you $1200/week! 

1 


1-800-695-6224| 


CALL NOW! 
FREE REPORT! 


DO-IT-YOURSELF 


| a E 
3 + ACCUMULATED SNOW P Easy Rollup Door Kit" 


W/12 HR. RECORDER 
Automatically record all 
u Incoming and outgoing calls! 
E $99.95+ 7 00 SH. 
Telephone Listening Device 
519.95 + $2.00 sh.(separate 


Transmits to any FM radio up to ' mi, Easy tn 
assemble kit Up to SV (not incl) $29.95 4-$2 sh. 
For comprehensive 50 page catalog of Micro 
Video VHF Transmitters, Surveillance & Counter- 
Surveillance and much more! Send $3.00 
Call 407-725-1000. COD's OK 


USI COR FP 
PO. Box PS2052 Melbourne, FL 32302 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & More. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 
(314)569-1860. Confidential. or Trunktracker 


|| $259.00 


| DREAM TECHNOLOGY 


LUCID DREAMING 


TECHNOLOGY FOR ® DREAM CONTROL 
_ FREE CATALOG 


EDUCATION & INSTRUCTION 
ACCREDITED B.S AND M.S. IN COMPUTER 


SCIENCE THROUGH DISTANCE EDUCA- 
TION. Object oriented B.S. program. Approved 


by more than 275 companies. Free cat. 
1-800-767-2427, http://www.aics.edu 
AMERICAN INSTITUTE FOR COMPUTER SCI- 


ENCES 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.l., ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEF109. 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable 5600+ daily. 
Literature: 1-800-341-5446 


COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhD. Programs, Credit 
Life Experience. Free Catalog 1-800-977-8449, 
x501 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


2 YEAR WARRANTY 
30 DAY MONEY BACK GUARANTEED! 


.$20,00 | 


1 603 6/2 5406 | 


REFILL IT CANON: * COPIERS 


Cars, Trucks, Boats, 
HV's. Motorcycles, Pools, Machinery. 
Great for Workshops, Paintbooths, 
sandblasting, Camp or Temporary 
Shelter, Government & Industrial 
Contracts, Greenhouses & More 
Covers to 20 years 
from 5' to 60 w, up to 30'h, 
Any Length 
Galvanized Steel 
Durable Cover & Zipper Door. 
Ice. Rain, High 
Winds, Sun, Sap & Heavy Snow! 
Assembly & Anchoring. 
SHIPPED TO YOUR DOOR! 
DEALERS Eh 


a i 
"ur ? 


MA ZING 


ELECTRONIC DEVICES 


| YEAR WARRANTEE 


' pss 
A. BATTERIES INCLUDED × 


LAPN6S Mos! Versatile... | 5rmw equiv 2000 ft... E 
LAPN&3 Brightest 30mw equiv 3000 ft 


Great Safety Aid For Home, Shop or Lab. 
Detects Mechanical Abnomalies. Leaking EA 22 FA 
Gases, Propane Tanks, Corona ete : 


CYBEREAR Ready to use. $19.95 


TURBOEAR Personal amplifier for 
both ean with voice fiter......... $ 


Aim at Window and Listen te 
Sounds From Reflected Light. Includes High 
Performance Optical Receiver and Visible 
Laser. CAUTION-NOT FOR ILLEGAL LISTENING. 


[WBS Pions- Creditable to hdwre رت ا‎ 
کا‎ 149.50 


ELECTRONIC HYPNOSIS 
AND MIND CONTROL 


Generates Highly Effective 

Audible ond Visbal Ri With 
Bio-Feecdback That Can Induce 
Hypnotic as Wall os ALPHA 
Relaxed States of the Mind. 

Place Subjects * Under" Your 
Control. Enhances Hidden 
PSYCHIC Ability in Many Panera 
MIND AS VRE! Plon... ۶7 
MIND2K/SYNCRIK KH and Plans... 
MINDZO/SYMCER ID Ready to Use (req Fr ay)... 


INFORMATION 

PO BOY 716 AMHERST NH USA 03031 
ORDERS ONLY...24 HRS....1 800 221 1705 
TECH LINE..9 to 12 EST......1 603 673 4730 
FAX IT LINE.........24 HRS... 


UNLIMITED 


We Accept Cash, MO, CHECK, MC, VISA. 


Overseas Customers Please Add 20% Shipping. | 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


-— EU. ES 


* b (708) 598-0580 
i5 TET FAY (708) 596-920: 


CABLE EQUIPMENT 


WE STOCK A COMPLETE LINE OF CHIPS, TOOLS, WIRELESS QUICK INSTALL TEST 


BOARDS AND DIAGNOSTIC TRANSMITTERS. WHOLESALE PRICES-DEALERS WANTED. 


] *** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!! 


| (WBSK Kit/Plans- Includes working lase 
| LWESO Ready to Use Requires Align inani. AA" $199.50 | 


| Do it yourself 
| it's easy 
| Complete b. includes 


*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 
MONDAY- FRIDAY 8AM-7PM, SAT 10AM - 2PM EST. HTTP://WWW.B00-GOCABLE.COM 


OF = | | سب‎ 
Tel SÛ JM. 1m] MN 
il "aga "mu سے‎ m1. 2 1 ] 


SPECIAL OFFER 


PANASONIC 
CONVERTER 
and 
5)) 6 
065 


$99.00 


(min. order 10pc) 


800-435-0523 


NO FL. SALES 


STARLIGHT ELECTRONICS 


WHOLESALE DESCRAMBLERS & CUBES. 
All Models, MultiMode, RFT's, T2's, etc... Save 
$$55. 1-888-599-8612 u 


CATALOGS 


Time Machines. Levitation. Teleportation. Invisi- 
bility. Details. $2.00. DWFRENCH, POB 
2010(AVPS), Sparks, NV 89432. 


ADVANCED JCIENCEJ ` 


"25th Century Technology Today" ex e t WE 


Time Travel - Invisibility - Levitation - RE 
dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
ucts!!! Catalogue $4.00 


P.O. Box 2917-5, Palm Springs, CA .92263 
Phone (619) 327-7355, Vs,Mc, Amex 


CELLULAR TELEPHONES 


CELLULAR EXTENTIONS, 2 PHONES 1 NUM- 
BER, FLIP PHONE DPC- 550 - BAGPHONE 
WITH ACCESSORIES $149. DETAILS, CATA- 
LOG 702-642-0325 OR WEB: 
http://www.lessbusters.com 


COMPUTERS/SOFTWARE 


$ WIN MILLIONS $ New Lotto Software and 
Resource Kit. $14.95 M.O. or Bank Draft to: C3, 
Box 105 -1460 Pemberton Ave. Squamish, B.C. 
Canada, VON-3G0. Free Demo @ 
www.thetal.com 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO- IT- YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 


Fast! (B00) 732-5000 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 


| 75633-0004. 


STOP HERE... WE'LL SHOW YOU THE BEST 


CALL FOR FRIENDLY SERVICE & LOW 


ELECTRONICS 
Basic cable TV converters, 
personal security equipment. Money- back quar. 


SKYVISION! Your Satellite Home Entertain- 


ment Source. Best values: DBS and C/Ku- 
band equipment, including 4DTV. Most com- 
plete selection: Parts- Tools -Upgrades 
-Accessories! Free Discount Buyers Guide. 
Call 800-543-3025. International 218-739-5231 
www. skyvision.com 


MANUFACTURES 

Quickboards — *Seemore 

* BOSS Boards — *Pio | 

* Stealth Boards 

#1. Brokers Of Electronic 
COMPONENTS!!! 


TOLL FREE (800637 9936 
We Do Not Sell Converters!!! 


PTION IN DESCRAMBLERS. ALL MODELS. 
PRICES. OPEN 98 MON >- SAT. 
1-800-238-0118. 


‘CABLE CONVERTERS/DESCRAMBLERS 


* Tocom™ * Jerrold™ * Scientific Atlonta™ * Pioneer™ 
“WE SERVICE PRIVATELY OWNED CABLE CONVERTERS” 
(219) 935-4128 
Sorry, no IN, NY, or NJ Soles 
NATIONAL CABLE BROKERS 


1801 W. Jefferson St., Plymouth, IN 46563 


TECH SUPPORT 
1-888-273-1349. 


Free catalog. 


۰۰11111-17 ٠٠ 


RIT/TMG 
| 7 7 
* 30 Day Trial * 1 Year Warranty * 
(314) 569-4027 
WORKS ON ALL JERROLD SYSTEMS 


cbhi@fastlynx.com 


FEBRUARY 1998 


FOR INVENTORS | 


Research 


© O FX OW اک‎ TX JA ۳ 


| 
Identity 


THE INTELLECTUAL PROPERTY AUTHORITY 


www.idresearch.com 


HEARING AIDS 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, | 
terms. All makes. Were the oldest, biggest, 
best. Custom instrument specialists. Free in- | 


formation,(B00) 323-1212. Lloyds - PSC. 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 


INVENTIONS WANTED | 


| HONG KONG factory need several new pro- 


ducts for their oversea buyers. Send produci 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Apply for a Patent. Free informa- | 
tion kit. 800-846-B368. 


Inventors: If you have an invention for sale or 
license, call for free booklet explaining how we 
can help you. 1-800-537-1133, . Kessler Salesi 
Corporation, C-7-IW-8, Fremont, OH 43420. 


GOLD JEWELRY 


REPLICA SWISS WATCHES... 18kt Gold- 
plated! Lowest! 2Y Warranty! Waterproof! 
(770)682-0608, FX(770)682-1710 


KITES 


rKITES 


FREE COLOR CATALOG 

Choose from over 200 kites. 

Many unusual & innovative designs. 
I Cail or write for your catalog today! 


H 
i Into The Wind ٭‎ (800) 541-0314 j 
1408-P Pearl St., Boulder, CO 80302 


ت چس ست — جحت — سے سے سے Lo‏ 


MEN'S WIDE SHOES | 


EEE-EEEEEE, SIZES 5-13 
* FREE catalog ¥ 
- High quality 
160 styles 


HITCHCOCK SHOES, INC. 
Dept. 46B Hingham, MA 02043 | 
| 1-800-992-WIDE — WWW. wideshoes.com 


MONEYMAKING 
OPPORTUNITIES 


BECOME WEALTHY USING HOME EQUITY, 
SIMPLE INSTRUCTIONS: $5.00 P.O. Box 1342 
Lewiston N.Y. 14092 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


FEBRUARY 1998 


Patent Your Invention 


|” Free inventor consultation 


» Patent searches & applications 


» Marketing & licensing 


(800) 689-6223 


INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! LEARN AFFORDABLE 
PROTECTION/ MARKETING METHOD- NON- 
PROFIT ORGANIZATION. FREE INFORMA- 
TION: 1-800-846-3228. 

PATENT APPLICATIONS from $495 (Design), 
$750 (Utility). Free estimates, prompt service. 
B00-548-3721. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


Have a Bright Idea? 
Now OWN IT for only $129 


Created By Gene Scott, Registered Patent Agent 
and Founder/Chairman of INVENTORS FORUM 


| * Provides "patent 
pending" status 
٭‎ Easy, quick to do 


| * Avoids attorney fees 
e Filing fee only $75 
Do-It-Yourself ACTION ۳۷" 
Provisional Patent Application 
(Congress June*95 simplified application) 
Kit incs. Video, Workbook, Examples and Forms 
Patent Law & Venture Croup | 
1-800-7-4-PATENT * 1-800-747-2836 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


S,E.L.L. YOUR IDEA ..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


United States Innovations for inventors by in- 
ventors. Honesty integrity know how. Patent/ 
marketing help. 1-800-231-9543 


YOUR ADDRESS TO THE WORLD 
www.backyardideas.com 


HEARING AIDS 


HEARING AIDS- FREE CATALOG. Top name 
brands, all styles, POWERFUL CUSTOM AIDS, 
REPAIR SERVICE. SAVE 1/2 or more. Power 
Hearing, Box 31, Alpine NY 14805 
1-600-260-4135. 


FREE CATALOG! 
New Hearing Aids J 


a 


e 45 Day Trial eHuge Savings E 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


| Also Specializing in Copyrights & Trademarks 6 


FINANCIAL 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext.BF6050 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
i's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not joan company. 
Town & Country Acceptance. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-32, 
Dana Point, CA 92629 


FOR INVENTORS 


WORK DIRECTLY WITH 
| REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 


36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 


U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


- کرککک ۔ک سے سے‎ r d 


Associates located near Patent Office | 
CREDIT CARDS ACCEPTED OPEN 24 HOURS 

MICHAEL I. KROLL | 

| REGISTERED PATENT ATTORNEY | 

| US PATENT REGISTRATION 326,755 | 

171 STILLWELL LA., SYOSSET, NY 11791 | 


| TOLL FREE US/CANADA 800-307-7774 


Toll Free FAX - US & Canada 800-367-7773 | 
International Phone/Fax 516-692-2795 | 

| Internet-http:// invention.com 

b E-Mail: patent @ invention.com 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 

DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)498-4343, 1-800-242-9853, 
HTTPZANWW.INVENTGOLD.COM 


DONT BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


GIVE YOUR INVENTION A CHANCE!! 


| Do you need a patent search? Do you need a patent | 
application? Do you need industry presentation for | 
| licensing? Do you want free information on your inven- 
tions market? Do you want personal, friendly service? 


Do you want experienced people handling your invention? 
Do you want Affordable Quality" and a company with 
integrity? GALL FOR FREE INFORMATION. 


THE FRANKLIN FORGE 1-800-501-2252 


FOR A FREE INFORMATION PACKAGE on 
our new product development services, call: 
1-800-677-6382. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE MARKETING. Help available. Engi- 
neered prototyping. PATENT PENDING, thirty 
days GUARANTEED. 1-800-841-1708. 


Got a Great Idea? You need INVENTOR'S 
DIGEST! Answers ALL your questions! $22/ yr. 
1 -800-838-8808 


Inventions/ new products. ISC, America's 
leading invention firm, helps submit to com- 
panies. Patent Services. 1-800-288-IDEA. 


INVENTORS. *URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


E Sg ہے 2 سے ہے سے‎ —À a n MB — ——————————— -.——— 


EDUCATION & INSTRUCTION 


LEARN BOOKKEEPING & ACCOUNTING. 
LEARN APPRAISAL. LEARN HOME INSPEC- 
TION. LEARN HOME INSPECTION. LEARN 
PROFESSIONAL OFFICE MANAGEMENT. 
QUICK & EASY! COLLEGE LEVEL HOME 
STUDY COURSES. LOWEST PRICE GUAR- 
ANTEED. ALLIED SCHOOLS, LAGUNA HILLS, 
CA 92653. 1-800-542-5543. Ext. ENT 
www.alliedschools.com 


| Get A COLLEGE 
DEGREE IN 27 Days 
BS/ MS/ MBA/ PhD., etc. 
Including graduation ring, transcript, 
diploma. Yes, it's real, legal, 
guaranteed and accredited. 
Columbia State University 
1-800-689-8647 nn» 


PRIVATE INVESTIGATOR HOME TRAINING 
SINCE 1973. EFFECTIVE, INEXPENSIVE. 
FREE INFORMATION 1-888-337-8839. GLO- 
BAL, BOX 323, LEEDS, MA 01053 
UNIVERSITY DEGREES WITHOUT 
CLASSES. Bachelor's, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears' Guide, 6923-PS Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 
http://www.degree.net 


YOU CAN UNDERSTAND ECONOMICS. | 


Home study course sheds light on today’s 
baffling problems. Tuition-free; small charge for 
materials. Henry George Institute, 121 East 30th 
Street, New York, NY 10016. (www.henrygeor- 
ge.org) 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


| HELP WANTED 


$800 WEEKLY POTENTIAL PROCESSING 
GOVERNMENT REFUNDS AT HOME. NO EX- 
PERIENCE. 1-800-696-4779 X.558 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME IDEA! ASSEMBLE 
PRODUCTS AT HOME! INFORMATION CALL, 
1-800-377-6000 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 

HOME TYPIST WANTED, 545,000۷ yr. poten- 
tial. Typist and PC users call 1-800-883-0819, 
extT-135 for details. 


FINANCIAL 


BAD CREDIT? RESTORE CREDIT RATING 
YOURSELF! COMPLETE KIT. FREE INFOR- 
MATION. CALL 1-800-299-HELP. 


FREE CASH GRANTS! College. Scholarships. 


Business. Medical bills. Never Repay. Toll Free 
1-800-218-9000 Ext. G-6586 


FREE CASH GRANTS -Never Repay! Millions 


available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-800-418-9941 


FREE MONEY. NEVER REPAY GRANTS FOR 
ANY PURPOSE. FREE INFORMATION PACK- 
AGE. 1-8 18-377-5229. 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest, NO FEE. Fast- EZ- Con- 
fidential. NCCS nonprofit 1-888-844-NCCS toll- 
free. TPS 
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| UNUSUAL ITEMS 


FREE CONSPIRACY NEWSLETTER: Military! 


CIA deceptions. New Word Order. 
“Extraterrestnals/ UFOs.” Black Helicopters. 


1-800-700-4024. 


WATER PURIFICATION 


Electronic Softening & Descaling, uses no 
chemicals, installs without plumbing work, 
| moneyback guaranteed performance, $399.95 + 
| shipping. EcoSoft Engineering 1-800-275-7070 


P 1 Home Appliance Makes 


IB Drinking Water 


A | FREE Waterwise Catalog 
| 1.800.874.9028 Fax 352.787.8123 


WIRELESS TV 


Quality Microwave TV Systems 
WIRELESS CABLE - ITFS - MMOS 
ATV - INTERNATIONAL - DIGITAL 
Amplifiers * Antennas * Books a Components 
Filters = Systems = Video Products 
SAP Fneauency, 1690 - 2700 MHF 

Cable Anady = VHF - UHF Outputs‏ ٭ 
SASE For "FREE" Catalog or Send $1‏ = 
L |PHILLIPS-TECH ELECTRONICS‏ 
j — —— PO Box B533 * Scottsdale, A7 85252‏ 
hane! ORDER LINE 800-880-MMDS‏ "| 
Complete Grid $250 CATALOG/INFO 602-947-7700‏ | 
Year Warranty AX LINE 602-947-7799‏ 5 
FREE SHIPPING Visa * M/C + Ama * Disc + COD's * Oty Pricing‏ | 


DO YOU HAVE 
A PRODUCT OR 
SERVICE TO 
ADVERTISE IN 


FOR INFORMATION 
ON HOW TO REACH 
6.2 MILLION* 
READERS EACH 
MONTH 
CALL, FAX, OR 
WRITE US TODAY. 


=n m 


(800) 445-2714 
—  — 
(212) 779-5132 
OR 


(212) 779-5163 
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(212) 779-5568 
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2 PARK AVENUE 
NEW YORK, NY 10016 


*1997 SPRING MRI 


SECURITY/SURVEILLANCE 


Surveillance Equipment, Night Vision Telephone 
Security, Counter - surveillance, Miniature Cam- | 
eras Over 300 Products www.spybase.com 
B00-570-5562 


Ultra-Miniature Pinhole Camera 
$159” «Hidden Video *Shotgun 
Mics *Vehicle Tracking *Voice 
Changers *Bug/Phone Tap 
Detectors *10 Hour Telephone 
Recorder $139” *16 Hour 
Telephone Recorder $199” 
*Locksmithing "And Much More 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends, SB98, Box 982F, To- 
ronto, Canada M4Y2N9. 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


FREE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
PACKETS. IVA, BOX 197-B, HANFORD, CA 
93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


| TELECOMMUNICATIONS 


* Save on expensive cellular airtime! 
* Uses your existing phone lines! 
* Starting at $495 

800-500-6999 or 610-388-3885 


Pin h‏ و 
.4cellular.com/Ir.h‏ 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $137.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


Ask for Free Cat 
PO Bex 536 TS. ^ 


«T Hurricane, 25526 


KARBIDE KUTZALL & RUBBERHOG TOOLS. 
For wood, composites, fiberglass, rubber and all 
elastomers. Armed with structured carbide 
teeth. Burrs, wheels, sanding sleeves, files, and 
special tools. Info/ catalogs. Distributos invited. 
L.A. Oliver & Co. Inc., 9974-۴ Dixie Hwy, Fair 
Haven, MI 48023. (810)725-1230 FAX 
(810)725-4440 


*Starting at $ 410 
Mills Metals *Books 
| *Precision Instruments 


Free Catalog 

Z 1-997-922-8562 - 
TOOLS COMPANY 
2100-2 Selma Rd., Springfield,OH 45505 


GOV'T FORECLOSED homes from pennies on 
$1. Deliquent Tax, Repo's, REO's. Your Area. 
Toll Free 1-800-218-9000, Ext. H-6586 for cur- 
rent listings. 


GOV'T FORECLOSED HOMES. Pennie on $1. 
Tax Repo's, FDIC, VA, RECD, HUD, Local 
listings. 1-800-883-0819, ext H1350 


ROBOTICS 


AUTONOMOUS ROBOTS finding and extin- 
guishing candles. Amatuer video 57 minutes 
$24.95 check or M.O. PRT Press, P.O. Box 612, 
Pittsfield, MA 01202 
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SATELLITE TV 


DSS TEST CARD 


INFORMATION, PLUS 
SOFTWARE. GALL BOXCOM 1-800-345-7800. 


DSS TEST CARD authorizes all channels. For 
information call toll free 1-888-416-7296 


FREE CATALOG. World's Best Selection List- 
ing Books, Installation Videos and Analysis 
Software On Satellite TV. (800)483-2423. 


usse d's 
SAVE 


JU 82 Í d 
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ON: 


Compare to Cable | 


"i PAY LESS 


1010 Frontier Dr. 
Fergus Falls, MM 56537 


I: 218-739-5 argus F 
یرٹ وکا ری‎ BiSkEyrision 


OBTAINING SOUND for your VCII and VCII 
PLUS is easy. No codes Needed. Also DSS 
TEST CARD information. Details 
1-800-211-5635. 


Scrambling Mews best satellite news source 
also covers satellite piracy. (716)283-6910 
www.scramblingnews.com 


| SCIENCE & CHEMISTRY 


"EXPERIMENTERS" - CHEMICALS - APPARA- 


TUS - GLASSWARE. CATALOG  $2.00- | 
ESTABLISHED 1953. HAGENOW  LAB- 
ORATORIES, 1302 WASHINGTON, 


MANITOWOC, WI 54220 


| LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE | 


CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (954)327-0900 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS "CHEMICALS", Lab 
Glassware, Acids, Supplies, Instructional Books, 


| Etc. "HUGE CATALOG" $2.00. PYROTEK, P.O. 


BOX 300, SWEET VALLEY, PA 18656. 
(717)256-3087. 


Space Compass. Two experimental instruments 
on motion in space. $9.95: Salvo Distribution, 


| P.O. Box 1733, Summerville, SC 29483 


MONEYMAKING 


OPPORTUNITIES 


f Earn interest using credit cards. Complete in- 
formation, $7. Nelson Publications, PO Box 
3160, Duluth, MN 55803 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
| liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-652-6766 


NEW PRODUCTS 


CAD 


LOADER 


Buy Plans & Videa. 
| Build for under $700 with 
| available Kits lor your garden 


Build It Yourself 
Front End 
Loader 


` OF TO ALL 


Free Pagers send $3.00 To: GRATEFUL 
COURIERS P.O. Box 5373 Spokane WA 99205 


GROW TALLER! FREE REPORT. SHARP 
LABS , 100 New State Hgwy, Raynham, MA 
02767 
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| OILS/LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct Free Catalog. Call 
804-530-1400. 


PLANS/KITS/BLUEPRINTS 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video Natural Spaces 
1-800-733-7107. 


PLASTICS | 


RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available. Polyester resins, fillers, colors, sili- 
cone rubbers. Catalog $3.00. CASTOLITE, 
Dept. 9888/۳5, 4915 Dean, Woodstock, IL 60098 


Rubber, plastic compounds, techniques, 
sources. Free information: Castcraft, Box 
17000(V88), Memphis, TN 38187-1000. 


REAL ESTATE 


| BARGAIN HOMES - Foreclosed, HUD, VÀ, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


MONTANA & WYOMING 
Trees, Creeks and Wildlife. 35 acres starting at | 
only $14,900. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit Bi 
Guarantee. Warranty Deed. Guaranteed Access. 


| Call today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman. MT 59771-1153 * (406) 586-B088 


Call Toll Free: 1-800-682-8088 


CALIFORNIA. Acreage. Lots $50 down. $50 
| monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


20-160 acre claim program still available, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps, telephone helplina, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
| | ifs much easier and only costs $1. per acra). 
http www.oltypen.com/publiclands/ 
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125 YEARS OF POPULAR SCIENC 


Of Men and Monkeys 


fii] THERE IS NO doubt that the earliest men spent 
ML their lives much as monkeys now do. They proba- 
bly lived partly in trees before they learned how to build 
houses. Thus our hands were once developed for climbing 
about trees, and since that time have changed very little 
in shape. As man became civilized, his hands were put 
to nobler uses. Our hands are thus more flexible and ca- 
pable of a greater variety of movements [than the mon- 
key's hands]."— February 1898 


How's the Weather? 


125 THOUGH meteorol- 
GI ogy dates from 
Aristotle, it must 
have produced “dull 7 

scholars" until the geh ا‎ 
19th century, when می نت سے سعجت>‎ 
it became more E ox 
closely identified 
with weather prediction, we 
said. The "law of storms" de- 
veloped by William C. Redfield, 
who analyzed the course of 
winds and theorized the rotary 
motion of hurricanes, was a 


crucial step. We also cited - 
explorer Sir Samuel White 
Baker, who reported on the 
phenomenon of dust whirl- 
winds (above) in the African 
desert.—fFebruary 1873 
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war ended first and the project 


SAMPLING 


Wires Go Underground 


"AT LEFT ARE the tallest tele- 
id] phone poles ever erected, as 
they appeared in New York in 1903. Such 
unstable monstrosities, built to meet 
increasing business, resulted in public 
demand that the lines 
be put underground 
—as shown in the 
photo below. The 
cables in this con- 
duit are the busiest in 
the world. While the 
poles carried about 
280 wires, the cables 
shown contain 22,624 
wires."—fFebruary 1923 
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From Numbers to Pictures 


"WITH A NEW computer program called Picture, scien- 

tists at Los Alamos Scientific Laboratory can convert 

streams of confusing data into colorful 3-D graphics. 

This plot (left), for example, represents the 

equation [A(X-C)^ + B(X-C)®]/[(¥-C)* + D] + 
F(Y-G)? + C. A designer equipped with a 

. computer could get a quick view 

e of a proposed shape without 
having to build a model.” 
—February 1973 


25 


YEARS AGO 


Goose’s Nest 


“WITH PORT facilities on Nov. 2, 1947, flying for a 
mile some 70 feet above the 
water and reaching a speed of 
about 80 mph. The one-of-a- 
kind craft was originally 1n- 
tended for carrying cargo and 
troops during World War II; the 


50 | 
iu dwarfed in the back- | 
ground, this photograph of |! 
the Hughes flying boat dra- | 
matically frames its massive | 
proportions. Recently flight- | 
tested ["World's Biggest | 
Plane Makes First Flight," Dec. | 
'47], the 400,000-pound ply- : 
wood giant will carry more | 
than 500 people, ora total | 
payload of some 70 tons. Its | 
eight engines develop 24,000 | 
horsepower." —February 1948 | 

Howard Hughes’ Spruce | 
Goose made its only voyage  : 


died. In storage until Hughes 
died in 1976, it then became 
a tourist attraction in Long 
Beach, California. It has now 
been disassembled and moved 
to McMinnville, Oregon, to 
become part of an aviation 
museum. See sprucegoose.org. 


f there's a mountain. 


move It. 


i 
H The all-new For those of you whose sense of adventure isn't bound by 
1 Mazda B-Series Trucks, 
) convention or commuter lanes, we present our newest 
Ww PERO 1068 SE CIO FE Erit] family of powerful Mazda Trucks. Built longer, wider, and 
i comes with: ء‎ 4.0L Vé engine ٭‎ 4-wheel 
ae ۱ : : ۱ " : 
A ABS + Power rack-and-pinion steering stronger, they'll tow close to three tons* without ever 
۱ ٭‎ Vacuum-operated hub-lock system 
I r Alloy wheels with F265/75R15 white- breaking a sweat. And, with all the rugged performance of 
| letter tires + Towing Package « Fog lights 
22) * Dual air bags with passengerS-side the new double-wishbone front suspension and available 
a! cutoff switch ٭‎ AM/FM/cassette stereo 
with CD « Cruise control « A/C and more shift-on-the-fly four-wheel drive, these redesigned Mazda 
*When properly equipped. ‘Equipped Trucks are bold enough to run over what they don’t run 
with the optional Comfort Plus Package — 
and graphics delete option. through. Then again, anything less wouldn't be worth owning. | es 


©1997 Mazda North American Operations Visit us at www.mazdausa.com or call 1-800-539-1000 for all the details. 


Digital avica 


Imagine That. On a Floppy. 


10x optical zoom lens * Up to 500 shots per battery charge" * 5 exposure settings * 4 in-camera special effects 


Standard 3.5" floppy disk * No wires, cables or drivers * Up to 40 images per floppy * Universal JPEG file format 


Database Files Spreadsheets Word Processing Documents Page Layout Documents 


ACCIDENT CLAIM FORI PROJECTED 1998 =a 
Lo B NEW PRODUCT LALI 


Qq - @ New on the market! 
n F 

1988  s5e3so  s5e3e ssel 

1997 | serve | s4776 | sare 

1896 | و ہو‎ saz) Sato 


1905 | s3736 ld e 

1904 y 4 

1993 4 = 

می #1055 | 1992 

rae mmt er- 

Add images with ease * 640 x 480 24 bit VGA color ٭‎ Mac/Windows compatible 
*continuous recording at 10-second intervals with flash off. 
i 1 & 1998 Sony Electronics Inc. All rights reserved. Sony, Mavica, e Q NI Y. 

www.sony.com/mavica Imagine That. On a Floppy. wid Shoot! Store! Show! e 


are trademarks of Sony. 


